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ENTER THE 130 ANNUAL 


BOLTON AWARD 


ESSAY GONE sai 


BY WRITING A PAPER ON THE SUBJECT 
“THROUGH THE GRAPEVINE” 


Everybody’s been exposed to the “grapevine.” What are your experi- 
ences and impressions? Is it a help, or a headache? What are its ad- 
vantages and disadvantages? Is it beneficial or detrimental to a 
company, a job, an employee? Is it ever used deliberately as a means 
of communication? Be as general or specific as you like, but send along 
your ideas on the “grapevine” and be eligible to win one of 


10 


NATIONAL 
PRIZES 


$1000 
$750 


$500 


and seven prizes of $200 each 


Sponsored by 


N 


vs 


= 


CONTEST RULES 


Contest is open to all employ- 
ees of pulp and paper mills in 
North America. 

Your paper should be confined 
to 1500 words, typed _ with 
double spacing on one side only 
of plain sheets, 814”x11”. 


Put your name, the name and 
address of your mill, your job, 
and your home address on the 
cover sheet only. This informa- 
tion must not appear in the 
manuscript. 


Mail entry postmarked before 
midnight, MARCH 31, 1960 to: 


The Secretary and Treasurer 
Paper Industry Management Assoc. 


10 North Clark Street 
Chicago 2, Illinois 


The 10 Prize-Winning Papers will be 
published in book form for free distribution. 
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PAPER INDUSTRY MANAGEMENT ASSOCIATION, Chicago, Illinois 


and 


JOHN W. BOLTON & SONS, INC., Lawrence, Massachusetts 


“‘THE PAPERMAKER" 


esoeeeeveeveeeeseeeeveeeee 8 @ eeeoeeooee7eee829808 


eo hhiw te 


Plumbia 


Mare orks 


Phitharimonic. 


Aymp 


hony orchestra 


HIDDEN PERSUADER—Alpha” Protein coaxes out 
the finest reproduction 


We may think book jackets, record albums, cosmetic packages, and similar paper 
coverings are primarily for protection... but such is not the case. They are carefully 
calculated to catch the impulse-shopper’s eye, and propel him to a waiting cash 
register, article in hand. 


It takes a come-hither illustration to do this. One that’s reproduced on Alpha Protein 
processed paper or board. This chemically isolated soy protein adhesive improves the 
brilliance and opacity of coated paper. It gives a remarkable levelness and smoothness 


to the product. 


For 25 years, Chemurgy Division chemists and technical men have been working 
toward this present day when the big emphasis is on coating developments. The fore- 
most types of soy protein binders are Alpha Protein and Chem-Pro. Seasoned technical 
men, with vast experience in mill coating operation are ready to assist you in any 
problem. A call or a letter will receive prompt attention. 


CENTRAL SOYA COMPANY, INC. 


(Ol5)) CHEMURGY DIVISION 


1825 N. Laramie Avenue - Chicago 39, Illinois 
YEARS OF 
CHEMURGY This is a sample of 4-color process lithography on Alpha Protein-processed paper 
oe YPOCDIENCE 
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the perfect 
slime controllant — 


| 
| 


for all paper mills 


Vineland’s V-10 insures slime control safely, — 


effectively and continuously. 


V-10, chemically known as bis-1, 
4-bromacetoxy-2-butene is non-toxic, 
odorless, noncorrosive and economical. 
Simple to add .. . by slugging 

once a day . . . V-10 remains 
effective at high dilution and persists 


for hours . . . safe’ for use in 
tissue, wadding and food 


board mills. 


V-10 reduces down time. Vineland 
trained technicians are ready 

to assist in establishing 

proper slime control in your 

mill. Bacterial counts and 
identifications of 

micro-organisms will be 

determined at your request 
without cost or 


obligation. 


Write or telephone 
(OX-1-3535) for free booklet, 
“‘Control of Slime in the Paper Mill.’’ 


eS Test results 
available 
on request. 


imeland Chemical Co. 
West Wheat Road, Vineland, New Jersey 
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YOU BENEFIT 5 WAYS 


with SOLVAY CHLORINE! 


Peter eevee sseeoeeeseetse Se eaey 


PRODUCT You get chlorine 
made by America’s foremost 
producer of alkalies. Outstand- 
ing in a line that has set the 
industry’s standards! 
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SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6,N. Y. 


Please send me without cost these Solvay Technical Bulletins: 


 #7—“Liquid Chlorine” 


( #11-—“Water Analysis” 
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. 
* SAFETY You get safety pro- 
‘ grams and equipment pio- 
* _neered by Solvay. Emergency 
* Kits you can buy or borrow 
: for cylinders, 1-ton contain- 
» ers, tank cars. Safety wall 
s charts displaying vital unload- 
° ing, handling, first aid facts. 
footw ee we wr nce eer sere ore eee ® 
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DELIVERY You get carload 
and lI.c.l. orders speedily from 
production centers in Syra- 
cuse, N. Y., Moundsville, W. 
Va., Hopewell, Va., Brunswick, 
Ga., Baton Rouge, La. and a 
network of distribution points. 
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(J #8—“Alkalies and Chlorine in Treatment of Municipal and 


Industrial Water” 


Phone 


() #12—“The Analysis of Liquid Chlorine and Bleach” 


oO #14—“Chlorine Bleach Solutions” 


( Chlorine Safety Wall Chart. 


[ Have your representative call. 
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SERVICE You get the help of 
chlorine specialists in Solvay 
Technical Service working on 
your problems. Fast aid and ex- 
pert literature in the use, han- 
dling and storage of chlorine for 
textiles, paper, water, sewage. 
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PACKAGING YougetSolvay® Liquid 
Chlorine in the package most con- 
venient for you. Tank cars—32,000 
Ibs., 60,000 Ibs., 110,000 Ibs. Mul- 
tiple unit cars of 15 1-ton containers. 
150-lb. cylinders. 
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Sodium Nitrite * Calcium Chloride * Chlorine * Caustic Soda 
Caustic Potash * Potassium Carbonate * Sodium Bicarbonate 
Chloroform e* Methyl Chloride * SodaAsh * Vinyl Chloride 
Ammonium Chloride * Methylene Chloride * Carbon Tetrachlo- 
ride * Snowflake® Crystals * Monochlorobenzene « Ortho- 
dichlorobenzene ¢ Para-dichlorobenzene * Ammonium Bicar- 
bonate * Hydrogen Peroxide * Aluminum Chloride * Cleaning 


Compounds « Mutual® Chromium Chemicals 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y: 


SOLVAY branch offices and dealers are located 
in major centers from coast to coast. 


Position 


Company 


Address 


City 
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Zone State 
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CONCLUSION! 


The two lines that are drawn on the Bird Con- 
sistency Regulator Chart present a perfect and 
permanent picture of the savings you make all 
along the line. 

— After the paper machine stock chest to avoid 
rejects from underweight and loss from overweight 
— ahead of the Jordans — after plunger pumps — 
ahead of knotters — following washers — wherever 
precise, dependable consistency control means 
more profitable operation. 

Bird Regulators are available for any consistency 
from 0.5 to 8%. Ask us for recommendations, layouts 
and estimates. 


BIRD MACHINE’S 
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COMING 
EVENTS: 


Calendar of 
National Conferences 


Forty-Fifth Annual Meeting 
Hotel Commodore, New York, N. Y. 
Feb. 22-25, 1960. 


Eleventh Coating Conference 
Edgewater Beach Hotel, Chicago, Ill. 
May 23-25, 1960. 


Pul,) Bleaching Conference 
Edgewater Beach Hotel, Chicago, III. 
June 14-16, 1960. 


Fourteenth Alkaline Pulping Conference 
Multnomah Hotel, Portland, Ore. 
Aug. 22~24, 1960. 


Forest Biology Conference 
Seattle, Wash. 
Aug. 24-27, 1960. 


Eleventh Testing Conference 
Pantlind Hotel, Grand Rapids, Mich. 
Sept. 27-29, 1960. 


Tenth Corrugated Containers 
Conference 

Royal York Hotel, Toronto, Canada 
Oct. 10-13, 1960. 


Fifteenth Plastics-Paper Conference 
Hotel Syracuse, Syracuse, N. Y. 
Oct. 17-19, 1960. 


Fifteenth Engineering Conference 
Robert Meyer Hotel, Jacksonville, Fla. 
Oct. 24-28, 1960. 


Please refer to 

Local Section Activities 
for the locations 

and dates of 

Section meetings 
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Better Sheet Formation 
for all grades of paper 
with Rice Barton’s 


Full Pressure Head Box 


The best engineering is often 
the simplest. By practical appli- 
cation of fluid hydraulics the 
new Rice Barton Full Pressure 
Head Box gives better sheet 
formation for all grades of 
paper by spreading the stock 
evenly from the header through 


_the box onto the wire. 


The Full Pressure Head Box pro- 
vides improved distribution of 
the mixture pumped into the 
box, special resistance rolls to 
even the flow inside the box 
and a nozzle adjustment that 
floats the stock onto the wire 
the full width of the machine— 
smoothly, thoroughly mixed, 
without streaks or boiling. Write 
for more details. 


Rice Barton CORPORATION e WORCESTER, MASS. 


FOURDRINIERS, PRESS SECTIONS, DRYER SECTIONS, CALENDERS, REELS, WINDERS, 
HEAD BOXES, SIZE PRESSES, BREAKER STACKS, DIFFERENTIAL DRAW CONTROL 
DRIVES AND CONE PULLEY DRIVES, PULPING EQUIPMENT, HIGH VELOCITY 
AIR DRYERS, TRAILING BLADE COATERS, FIBRE-FLASH DRYING SYSTEMS 


RB60C 


—as used to make better truck gaskets at Rogers Corporation, Rogers, Conn. 


How to get the best out of asbestos— with CHEMIGUM LATEX 


The trick was to make a truck transmission gasket 
having maximum resistance to oil at elevated temper- 
atures plus the strength, compressibility and uniform 
thickness needed for top sealability. 


Nothing else worked, until this manufacturer tried 


fiber-by-fiber saturation of asbestos through the beater 
addition of CHEMIGUM LATEX. 


CHEMIGUM LATEX was chosen for its outstanding oil 
resistance plus ease and thoroughness of incorpora- 


Goo 


tion, mechanical stability and good physical proper- 
ties. Asbestos was used because of its dimensional 
stability and freedom from warpage. Beater addition 
was used to get the most out of both materials and 
obtain a homogeneous sheet of closely controlled 
thickness. 

How can CHEMIGUM LaTeX help your product? Full 
details, including the latest Tech Book Builetins, are 
yours by writing Goodyear, Chemical Division, Dept. 
M-9427, Akron 16, Ohio. 


DF YEAR 


CHEMICAL DIVISION 


Chemigum —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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A SKILLED HAND IN CHEMISTRY ...AT WORK FO:R YoU 


SEEKING 
IMPROVED 
PAPERS ? 


NOPCO 
POINTS 
THE WAY 


Nopco points the way to quality prod- 
ucts in pulp and paper operations. 
Nopco offers a full line of paper chemicals, 
each specifically designed to yield better 
products ...every time... with depend- 
ability you can count on. 

Perhaps the skilled hand of Nopco can 
go to work for you. Back of every chemi- 
cal made by Nopco for the paper industry 
stands Nopco Technical Service—an 
experienced staff ready to assist with 
laboratory data and recommendations 
based upon your specific requirements. 


DEFOAMERS FELT WASHING DETERGENTS 
WAX SIZES CALENDER STACK LUBRICANTS 
COATING ADDITIVES ANTIBLOCKING AGENTS 

PITCH DISPERSANTS DEWAXING AGENTS 

METALLIC SOAPS POLYETHYLENE EMULSIONS 


RAG COOKING SURFACTANTS DE-INKING AGENTS 


NOPCO CHEMICAL COMPANY 
60 Park Place, Newark, N. J. 


Plants: Harrison, N.J. + Richmond, Calif. « Cedartown, Ga. « London, Canada 
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CHLORINE DIOXIDE 


TOWERS 


The first chlorine dioxide tower 

| erected in the western hemisphere 
was engineered and built by U. S. 
Stoneware in 1950 from our 
special “Denstone-57” chemical 
stoneware. Today, virtually every 
chlorine dioxide tower installed is 
manufactured by us and made 
from this special inert ceramic. 


From every standpoint: suitability, 
durability, material and erection 
costs, “Denstone-57” chlorine diox- 
ide towers offer advantages that 
rule out any other approach. 


Chlorine dioxide towers are quickly 
erected from standard “Denstone- 
07° sections. The most popular 
diameter is 24”, but many towers 
are made in 18”, 30” and even 36” 
diameters. Heights may range as 
high as thirty or thirty-six feet. We 
provide, with the tower, the re- 
quired number of “Gas-Injection” 
Weir-type chemical porcelain pack- 
ing support plates, a liquid dis- 
tributor designed to handle the 
liquid rate to be used, and sufficient 
Intalox Saddle Packing. Ceramic 
pipe and fittings of the same 
“Denstone-57” chemical stoneware 
body are also available. 


Chlorine dioxide towers is another 
typical example of U.S. Stoneware’s 
continuing research in packed col- 
umn technology. The results of 
these engineering investigations, 
and our practical “know-how” are 
always available, with no implied 
obligation, to design and operating 
engineers. 


CHEMICAL CERAMICS DIVISION 


U. S. STO! 


AKRON 9, OHIO 
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For Starch Conversion... 
The a-amylase for the paper industry...available as AMYLIQ Super 


and AMYLIQ Concentrated bulk powders-and as AMYLIQ tablets, 
readily soluble preweighed units costing no more than powder. 


For broke recovery: SEHERIZYME® liquid proteolytic enzyme 


a > 


is awee) ( WALLERSTEIN COMPANY pivision of Baxter Laboratories, Inc. 
CxS.) Wallerstein Square, Mariners Harbor, Staten Island 3,N.Y. 


Ny ©) 
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Vertiflex requires minimum floor space. Available in two disc sizes — 48” (shown here) and 34”. 


_ application..... Chip Shredding 


High quality pulp with extremely low waste and fibre damage, substantial 
savings in alkali used, increased yield, decreased screen rejects and lower 
_ recovery system loading — those are the results from this efficient Jones 
| Vertiflex chip shredding installation. And energy required to process more 
than 2000 B.D. tons per day is just over 14 HP days per ton! 

Full size chips are fed to the Vertiflex by belt conveyors from two chip 
silos. Resulting “shreds” are as long as the original chips, but greatly 
reduced in cross section. 

Other applications on which the Jones Vertiflex will perform with out- 
standing efficiency include cold caustic chips, high yield pulps, bagasse, 
high density bleaching and denoodling. For full details write to E. D. Jones 
Corporation, Pittsfield, Mass. 


| Teeth in vertically mounted rotating disc 
P inter-mesh with teeth in opposing sta- 


| y ‘ Ai A tionary plate mounted in Vertiflex cover. 
Se \’ memb 0 4 O77? Clearance is easily adjustable and disc 
! Weer. riniT:. 4 life is high since there is never any metal- 


to-metal contact. Teeth shape and arrange- 
ments are varied to fit the application. 


Represented in Canada by 
The Alexander Fleck Ltd. PULP MILL EQUIPMENT AND 


75 Spencer Street, Ottawa : ak STOCK PREPARATION MACHINERY 
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* Submitted by: H. C. BEMENT, 10026 Klingerman St., EI Monte, Calif. 
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HAM FELTZ says: 


“Reminds me of HAMILTON Felts’ giant felt loom!” 


VOUSCANeaS EAH 


Hamilton 


FELTS 


> WIN...A NEW Spincast Fishing Outfit 


SHULER & BENNINGHOFEN, 


14A 


“What famous landmark reminds you of Hamilton Felts? 
Tell us why in a few words; sign your name and address 
and name of company. The best letter each month by a 
papermaker wins a new 1959 model Shakespeare Spincast 
Rod and Reel — FREE! Every papermaker entrant receives 
a famous Rex Spoon fishing lure — FREE. Send me your 


suggestion —-today. Ham Feltz, 612 First National Bank 
Bldg., Cincinnati 2, Ohio.” 


“The Mt. Rushmore National Memorial 

in the Black Hills has an altitude of 6,200 feet. 
Sculptured in the granite face of this mountain 
are the heads of Washington, 

Jefferson, Lincoln and Theodore Roosevelt. 
It’s the biggest in the U. S. A. — just 

as our new giant loom is the biggest — 

614’ wider than any other in America 

. .. installed in anticipation of the 

day when you will need wider felts. 


This is just another of the 

modern, meaningful forward moves 
at Shuler & Benninghofen 

that guarantee you the best felts 

to solve your specific need.” 


Ask your Hamilton Felt Service Salesman 
about our 300 proven styles. 


HAMILTON, 


Vol. 43, No.1 January 1960 - 


Photograph by: Ewing Galloway 


Tappi 


OHIO: 


ON 208 60.16 008 0 0 0.0 0.8 8 ee. 


NO T4C E 
to Plant Engineers 


N, 
h 


Multi-Stage 
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Cyclomatic 
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1. Pick-up stations 
2. Air-conveying ducts 


3. Pinch table conveyor 
4. Cyclone separators 
5. Baling department 


6. Storage bins 


CYCLOMATIC' takes high labor cost out of 


scrap handling and bal 


and hogger 
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Stage Power Baling System 


HORIZONTAL 
BALER 


DIVISION OF 


EAST CHICAGO MACHINE TOOL CORPORATION 


PHONE: EXport 7-7470 


INDIANA ¢ 


, 


EAST CHICAGO 


4801 RAILROAD AVENUE 


EAST CHICAGO 
MACHINE TOOL CORP, 
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TAPPI Annual Meeting Program 


Commodore Hotel, New York, N. Y., Feb. 22-25, 1960 


Forty-Fifth Annual Mee ting Mor oae conn eee i oh West Ballroom 
crose i : m. é 
The 4 Meeting : ssociati Optical Methods Committee 2:00 p.m. West Ballroom 
ie Be 5th ee ae a reias Ee or Physical Testing Committee 2:00 p.m. East Ballroom 
> Pulp and Paper Industry will be held at the Commodore Plastics Committee 2:00 p.m. Room C 
Hotel, New York, N. Y., on Feb. 22-25; 1960. Plastics Laminates Com- 
The following is the tentative program for the Annual fs mittee c , ooRy p.m. ee 
Meeting and i sect furth F . recision Committee 2:00 p.m. est Ballroom 
ing and is subject to further change Routine Control Methods 12:15 p.m 
C ; nie Structural Fibrous Ma- 
ommittee Meetings terials Committee 2:00 p.m. Room G 
Ronanemebniara 2! Wax Testing Committee 2:00 p.m. East Room, Roosevelt 
Executive Committee 10:30 a.m. Room A 
Joint Advisory Council 9:00 a.m. Room B Puy, ee ee 
Alkaline Pulping Committee 2:00 p.m. Room C Chemical Engineering Steer- 
Coating Council 2:00 p.m. Room E ing Committee 10:00a.m. Room F 
Engineering Data Com- Coo Products Com- Se 
mittee 3:00 p.m. Room F AUS , Nacsa 
Testing Division Steering Corrugated Containers En- 
Committee 2:00 p.m. Room G gineering Committee 9:00 a.m. 
Corrugated Containers In- 
a eas Sat eae ee Engineering oy) 
ontainer Testin om- STL ADIEE oN eat 
atten. 8 Ge OO acm Corrugated Containers 
eres Materials Testing pincers & Quality Con- 
Gime’ 9:00 a.m. rol Committee 9:00 a.m 
Fillers & Pigments Testing the fee on ce ae Pro- 
Committee 9:00 a.m. uction Committee 9:00 a.m 
Packaging Materials Test- Cones eee Raw 
ing Committee 9:00 a.m. aterials Committee 9:00 a.m. 
Paper Shipping Sack Test- ee Bacay nee: 9:00 a.m. Koom E 
ing Committee 9:00 a.m. ructura ibrous Ma- 
Paper Testing Committee 9:00 a.m. terials Committee 9:00 a.m. Room G 
Paperboard Testing Com- Wax Testing Committee 9:00 a.m. East Room, Roosevelt 
é mittee G<00hman Beater Additives Subcom- 
ulp aiitieiien Clone mittee 2:00 p.m. East Ballroom Parl 
mittee 10:00 a.m. East Ballroom Parlor Chemical Engineering Com- 12:15 p.m. Room F Sl 
Pulp Testing Committee 10:00 a.m. mittee 
Bale sean d Chemical Methods C 
ulping, eaching an emica ethods Com- 
Papermaking Chemicals mittee 2:00 p.m. Room F 
Testing Committee 9:00 a.m. Civil Engineering Com- 
Statistics Committee 9:15 a.m. Room A mittee 12:15 p.m. 
Testing Division Officers 7:30 a.m. South Room Drying Committee 12:15 p.m. 
Zeer! Operations Com- eee C Engineering 
mittee 7:30 a.m. Room G Steering Committee 2:00 p.m. 
Wax Testing Committee 9:00 a.m. East Room, Roosevelt Joint Advisory Committee ‘ 
Acid and_ Semichemical on Printability Research 2:00 p.m. Room E 
Pulping Committees 2:00 p.m. Operations Research Sub- 
Agricultural Fibers Steer- committee 2:00 p.m. Hq. Conference 
ing Committee 2:00 p.m. Room, 360 Lexing- 
Chemical Methods Com- ton Ave. Ee 
A mittee 2:00 p.m. East Ballroom Paper Coating Additives 
Beare Cy Sane mama i) ee 
é ro- 2: 
é duction es 2:00 p.m. Sampling Group, ASTM- gers 
orrugate ontainers TAPPI Task Grou 2:00 p.m. R 
Sota and Advisory aa Pian & Beacon Com- P oom 1004 
ommittee 2: mittee Pe 
; p.m. 2:00 p.m. Room G 
Cylinder Board Committee 2:00pm. R Fi Wax Testing C itt : 
De eeConnittes a ee hoe 2 g Committee 2:00 p.m. Hast Room, Roosevelt 
Laing pues Committee 2:00 p.m. Wednesday, February 24 
Pee ivision Offi- a Agricultural Fibers Com- 
2:30 p.m. Hq. Conference mittee 9:00 a.m. Room A 
ear 360 Lexing- ee and Consuming 
Sey whe n Ave. iv. cers 9:00 a.m. 
Engineering SAC 1:30 p.m. Hq. Conference _ Engineering Beonamice a.m. Room E 
oe 360 Lexing- Committee 9:00 a.m. Room F 
" tle > * 3 
Fourdrinier Committee 2:00 p.m Sage i Wax Testing Committee 9:00 a.m. East Room, Roosevelt 
Fundamental Research ins Cee Cane See Seige ee 
me ittee : m. 
Pa Naas _,° 2:00 p.m. Room F Fluid Mechanics Com- De 
aot Ie ae epaainlieee 2:00 p.m. East Ballroom Parlor mittee 12:15 p.m. Room E 
Mechanica ngineering ane ; ; ae 
Cee ce g 12:30 p.m Fourdrinier. Committee, 2:00 p.m. Room E 
Mechanical Pulping Com- ee te eecee Oe 
WaEieS DAN ie rae ommittee ; 4:00 p.m. East Ballroom Parlor 
I Wax Testing Committee 2:00 p.m. East Room, Roosevelt 
16 A 
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pei PRODUCT 
THAT SOLVES MOST 
FOAM PROBLEMS 
Nie Sie U 5, 
PULP AND PAPER MILLS 


Information on request 


R. T. VANDERBILT CO., INC. 


230 Park Avenue, New York 17, N. Y. 
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For Effective Removal of 


RESIDUAL CHLORINE 


“~~ 
os 


TENNESSEE CORPORATION 


Tennessee’s Liquid Sulfur Dioxide is 
a most efficient and economical anti- 
chlor. Removes residual chlorine and 
other materials which cause color re- 
version or yellowing with age. It also 
eliminates excessive residual chlorine 


in water. 


Tennessee's Liquid Sulfur Dioxide is 
of highest purity and is very effective 
as a reducing, bleaching and neutral- 
izing agent, preservative and pH con- 
trol. 


Let us consult with you on the 
possibilities of Tennessee’s Liquid 
Sulfur Dioxide in your processing. 


LIQUID Available In: 
«vk Dio, CYLINDERS 
SY auaury “4% TON DRUMS 
a SQ- ™ TANK TRUCKS 
as TANK CARS 


TENNESSEE CORPORATION 


TENNESSEE CORPORATION 


615-629 Grant Building, Atlanta 3, Georgia 


Thursday, February 25 
Chemical Engineering Prob- 


lems Subcommittee 9:00 a.m. Room E 
Technical Operations Com- ; 
mittee 9:00 a.m. Room G 
Wet Strength & Interfiber 
Bonding Committee 9:00 a.m. Room A ‘ 


9:00 a.m. General Session I (West Ball Room) 


ih 


De 


MONDAY, FEBRUARY 22, 1960 


‘‘Deinking—Present and Future,’’ by A. J. Felton, Shartle 
Division, The Black-Clawson Co., Middletown, Ohio. 

“The Electrical Properties of Select Fractions of Cellulose 
Pulps,”’ by T. D. Callinan, J. S. Crimi, P. M. Schwartz, and 
L. H. Wirtz, International Business Machines Corp., York- 
town Heights, N. Y. 

“The Application of a Centrifugal Water Retention Test to 
Pulp Evaluation,’ by E. F. Thode, J. F. Bergami, Jr., and 
R. E. Unson, The Institution of Paper Chemistry, Appletaal : 
Wis. 

“Production of High Wet Strength Paper by Wet End 
Addition of Dialdehyde Starch,’ by B. T. Hofreiter, G. E. 
Stammerstrand, C. L. Mehltretter, W. E. Schulze, and A. J. 
Ernst, Northern Regional Research Laboratory, USDA, : 
Peoria, Ill. : 


9:00 a.m. Alkaline Pulping Session (Room B-C) 


R. R. Futter, Gulf States Paper Co., Tuscalusa, Ala., Moderator 3 


i, 


2, 


3. 


“Comparison Study of Full Chemical Pulping—Alkaline — S| 
Processes,” by J. R. Peckham and V. Van Drunen, Institute — ‘ 
of Paper Chemistry, Appleton, Wis. | 
“Cooking of Sawdust by the Sulfate Process,” by Kg 
Lauer, University ot Alabama, University, Ala. | 
Commercial Pulping by Total Chemical Using Elemental | 
Sulfur in the Digester,’’ by B. Cox, H. M. Owen, and R. R. 
Fuller, Gulf States Paper Co., Tuscalusa, Ala. 
“Effect of Sulfite/Carbonate Reo on Neutral Sulfite Semi- — 
chemical Pulping,” by C. B. Christiansen, Diamond Alkali — 
Co., Painesville, Ohio. 


10:30 a.m. Annual Business Meeting (East Ball Room) 


J. R. Limnrz, Union Bag-Camp Paper Corp., Savannah, Ga., 


Chairman 


Secretary-Treasurer’s Report 


Report of Tellers’ Committee 
Reading of Proposed Changes in the Constitution 
Vote on Proposed Changes 


| 
President’s Address 


2:00 p.m. Chemical Products Session (South Room) 


S. Copricx, Scott Paper Co., Chester, Pa., Chairman 


13 


2. 


“Uses of Sulfate Turpentine,” by C. E. Tyler, Hercules 
Powder Co., Brunswick, Ga. 

“Para-hydroxy Benzoic Acid and Other Chemical Products 
from Aspen Pulping Spent Liquors,”’ by I. A. Pearl, Institute 
of Paper Chemistry, Appleton, Wis. 

“Production of Lignin and Organic Acids from Kraft Pulp- 
ing Liquors,” by M. EH. Findley, Alabama Polytechnic 
Institute, Auburn, Ala. 


TUESDAY, FEBRUARY 23, 1960 


9:00 a.m. Fourdrinier Session (Grand Ballroom) 


We 


le 


2. 


H. Kennepy, Black-Clawson Co., Watertown, N. Y., 


Chairman 


“Rope Carrier Practices,’’ by H. H. Mullins, Forest Products 
Div., Olin Mathieson Chemical Corp., West Monroe, La. 

ON pracuc al Approach to Open Side Calender Design,” by 
J. E. Perkins, The Black Clawson Co., Watertown, N. Y. 
The Hydromechanies of Pulp Slur nese? by W. L. Ingmanson, 
The Institute of Paper Chemistry, Appleton, Wis. 
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Illustration courtesy of Firmenich Incorporated, makers of quality flavors. 


Lite-like letterpress-with RHOPLEX 


vhis color illustration, printed by letterpress, owes much of its 
narpness of detail and richness of color to the paper on which 
_ 1s printed... paper which uses RHOPLEX all-acrylic emulsion 
s the binder in its coating. 


f you are a printer, look closely at this sheet, note the freedom 
-om picking, the uniformity of ink hold-out, the overall quality 
f the reproduction. 


f you are a papermaker, you'll like the chemical and mechanical 
tability of RHOPLEX emulsions... the trouble-free ease with 
yhich coatings handle on the machine, and you’ll welcome the 
ick of objectionable odor in your coated paper. 


Vhether you are interested in fine printing papers, container 
oard or food wrap, you'll want the information about 


RHOoPLEX B-60A and RHOPLEX B-15 in our booklet ‘““RHOPLEX 
Acrylic Emulsions in Paper Coatings”. Write for your copy today. 


RHOPLEX is a trademark, Reg. U.S. Pat. Off. and in principal foreign 
countries. 


Chemicals for Industry 


PP] ROHM £ HAAS 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


FELO PLE. 


20 A 


EGAN 
HIGH VELOCITY DRYERS 


INCREASE 
TREATER PRODUCTION 


2 to 4 times faster than conventional systems 


The versatile high-speed Egan Treater Installation pictured below is 
suitable for a wide range of impregnations of paper, cloth and glass 
fabrics with thermosetting resins. Outstanding features of the dryer 
include an adjustable air flow, with controlled flow pattern, and removable 


nozzles for quick and easy cleaning. 


TYPICAL PRODUCTION SPEEDS 
(35’ Dryer Length) 


MELAMINE OVERLAY 595 fpm 
MELAMINE PRINT 45 fpm 
PHENOLIC CORE STOCK 150-200 fpm 


Write or phone RAndolph 2-0200' for complete information. 


FRANK W. EGAN & COMPANY 
SOMERVILLE, NEW JERSEY cable Address: EGANCO - SOMERVILLE NJER 


MANUFACTURERS OF PAPER CONVERTING MACHINERY: COATERS, LAMINATORS, TREATERS, GUMMERS 
’ di ’ 
SATURATORS, EMBOSSERS, UNWINDS, WINDERS, DRYING SYSTEMS, AND OTHER COMPONENTS 


pean MEXICO, D.F.—M.H, GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE; JAPAN—CHUGAI BOYEKI CO., TOKYO. LICENSEES: GREAT BRITAIN—BONE BROS. LTD., WEMBLEY, 
MIDDLESEX; FRANCE—ACHARD-PICARD, REMY & CIE, 36 RUE D'ENGHIEN X, PARIS; ITALY—EMANUEL & ING. LEQ CAMPAGNANO, VIA BORROMEI | B/7, MILANO; GERMANY. z 
ER-WE-PA, ERKRATH, BEI DUSSELDORF, . j af 
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Your key to 
hospitality 
from Staleys 
during the 

Annual TAPPI Meeting 


A. E. Staley Mfg. Co., Decatur, III. 


BRANCH OFFICES: ATLANTA BOSTON CHICAGO CLEVELAND KANSAS CITY 
NEW YORK PHILADELPHIA SAN FRANCISCO ST. LOUIS 
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4. “Process Control as Related to Fourdrinier Operations,” 
by R. L. Traxler, Scott Paper Co., Chester, Pa. 


9:00 a.m. Acid Pulping Session I (East Ball Room) 


“Sulfite Pulping Recovery Systems,” P. J. Frosr, Crown 
Zellerbach Corp., Chairman, J. L. McCarruy, University of 
Washington, Seattle, Wash., Moderator 


1. “Magnefite and Magnesium Base Recovery,” by G. H. 
Tomlinson II, Howard Smith Paper Mills, Cornwall, Ont., 
Canada. 


2. ‘Atomized Suspension Technique,’ by W. H. Gauvin, Pulp 
and Paper Research Institute, Montreal, Que., Canada. 

3. “Sivola Process,’’? by E. H. Kennedy, Combustion Engineer- 
ing, Inc., New York, N. Y. 


9:00 a.m. Cylinder Board Session I (West Ball Room) 
G. T. Renecar, Container Corporation of America, Philadelphia 
Pa., Chairman 


1. ‘Application of Wires in the Paperboard Industry,’’ by N. O. 
Weil, W. S. Tyler Co., Cleveland, Ohio. 


ets if 
AO 8) 2 


* 22 28 29 


i OnTime: 


£ When Wanted! 


Dependability is more than a virtue. It’s often the differ- 
ence between profit and loss. Albany Felt takes special 
pride in the long history of its efficient delivery service. 
Albany Felts always arrive when wanted. As a result, 
not a single paper machine depending on Albany ever 
had to shut down. In safe, rugged shipping cartons 
(or packaged to your specifications)—Albany Felts al- 
ways arrive when you want them to arrive. It’s just 
another feature of Albany’s First Class service. 


Available t You 
Without Cost! 


Engineering Service 
Laboratory Service 
Research Service 


ALBANY, N.Y. 


22 A 


“The Practical Aspects of Slime Control in the Board Millis,” 
by J. J. Dietzel, Buckman Laboratories, Inc., Memphis, 
Tenn. 

“Chemical Cleaning Procedures in Paperboard Industry,”’ 
by R. Kipp, Oakite Products, Inc., New York, N. Y. 

“Whys and Hows of Cleaning Paper Stock for Board Mills,”’ 
by D. F. Lehman, Black-Clawson Co., Shartle Div., Middle- 
town, Ohio. 


9:00 a.m. Adhesives Testing Session (Room B-C) 
W. W. Seperuunp, National Starch & Chemical Co., Plainfield, 


il 


2. 


3. 


N. J., Chairman 
‘A Measure of Surface Tension and Surface Film Elonga- 
tion,’ by P. B. Davidson, Mellon Institute, Pittsburgh, Pa. 
“Practical Application of the T-A-C Tester,”’ by W. Neuse, 
Armour & Co., Alliance, Ohio. 
“The Theory of Adhesion,’ by J. J. Bikerman, Massa- 
chusetts Insitute of Technology, Cambridge, Mass. 


9:00 a.m. Agricultural Fibers Session (Room A) 
F. B. Grunwatp, Consolidated Paper Co., Monroe, Mich., 


World’s Largest Manufacturers of Paper Machine Felts 


Chairman 
1. “A Search for New Fiber Crops,’’ by 


H. J. Nieschlag, G. H. Nelson, I. A. 
Wolff, and R. E. Perdue, Jr., North-— 
ern Utilization Research and De- — 
velopment Div., USDA, Peoria, Ill. 
“Water Sorption of the Main Plant — 
Cell Wall Constituents,’ by M. F. 
Luthgens, Covington, Va. 
3. “Microscopic Investigations of the — 
Morphology of Pulp Fibers,’’ by K. A. 


i) 


Memphis, Tenn. i 

4. “Continuous Pulping Experiments,” 
by C. J. Wynstra, Central Fibre ~ 
Products Div., Packaging Corp. of 
America, Quincy, Il. 


2:00 p.m. Water Session I (South — 
Room) 


O. F. Hurcuinson, Peter Cooper Corp., 

Gowanda, N. Y., Chairman 
1. “Design of Paper Machine Wet Ends 
for Maximum Internal Water Use in 


City N= Y- 
“Operating Functions from Efficient 


i) 


chine,’’ by O. F. Hutchinson, Peter 
Cooper Corp., Gowanda, N. Y. 

3. ‘Water Use Panel’’: 
Fresh Water Showers: A. E. Gray, 
A. E. Broughton Co., Glens~ Falls, | 
INE YS 
White Water Showers: 
be announced) 
Savealls: H. Nelson, Hawthorne 
Paper Co., Kalamazoo, Mich. 
Retention Aids: D. Clark, Simpson 
Paper Co., Everett, Wash. 
Bactericides: M. Schirtzinger, Mead 
Corp., Chillicothe, Ohio 

4. Discussion 


(Speaker to 


2:00 p.m. Corrugated Containers 
Session I (Grand Ball Room) 


C. H. Rogson, Lanzit Corrugated Box 
Co., Chicago, Ill., Moderator 
1. “Supervisory Practices in Container 
Plants,’ by R. W. Buttery, Bathurst 
Containers, Ltd., Montreal, Canada. 
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Jurbergs, Buckeye Cellulose Corp., 


a Paper Mill,” by H. L. Berg, Sveen- — 
Pedersen Sales Corp., Long Island | 


Wet End Design of a Paper Ma- | 


es Sete Tinta rare yes 
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Time 
impregnation 


with a 


stopwatch ? 


| Here’s the newest concept in continuous pressurized impregnation 


Are you interested in thorough, uniform impregnation of chips 

.-. at a fraction of the time usually required? It’s now possible, 

NO. 567 with Bauer’s new No. 567 Impressafiner. Based on basic Bauer 
IMPRESSAFIN ER patents for high pressure screw press equipment, the Impressafiner 


puts newly applied engineering principles to work for you. 


(Patents and trademark registrations applied for.) 

In certain processes, where an hour or more was normally 
needed for cooking or soaking, impregnation now can be completed 
in minutes. Simple, precise control of chemical addition assures 
the desired ratio. The Impressafiner can be used ahead of, or even 
in place of, conventional cooking or soaking equipment. If more 
details will help you, let us know. 


The Bauer Bros. Co., Springfield, Ohio 


Tritt. 
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“Unitizing of Corrugated Containers,’ by J. Comly, Con- 
nelly Containers, Inc., Philadelphia, Pa. 

“Operating Experiences with Tapered Mechanical Glue Roll 
Drives,” by W. Salogga, Corrugating Technicians, Inc., 
Tenafly, N. J. 

4, “Scheduling a Container Plant,’ by R. P. Caponi, Union 
Bag-Camp Paper Corp., Chicago, Il. 


oS 


2:00 p.m. Acid Pulping Session IT (East Ball Room) 


J. L. McCarruy, University of Washington, Seattle, Wash., 
Moderator 

1. ‘“Sodium-Base Recovery—Western Precipitation Process,” 
by R. Q. Boyer, Western Precipitation Corp., Los Angeles, 
Calif. 

2. “Sodium-Base Recovery—The Mead Process,’ by W. J. 
Darmstadt, Babcock and Wileox Corp., Barberton, Ohio. 

3. “Sodium-Base Recovery—Stora Kopperburg Process,’ by 
K. N. Cedarquist, K. Ahlborg, B. O. Lunden, Stora Kopper- 
bergs, Bergslags AB, Falun, Sweden, and T. O. Wentworth, 
Chemical Processes, Inc., Cleveland, Ohio. 


2:00 p.m. Cylinder Board Session IT (West Ball Room) 


G. T. Renecar, Container Corporation of America, Philadelphia, 
Pa., Chairman 
1. “Rubber Covered Rolls on Cylinder Board Machines,’’ by 
J. J. Conner, Raybestos-Manhattan, Inc., Passaic, N. J. 
2. Discussion of Papers. 


2:00 p.m. Microbiological Session (Room B-C) 


W. M. Van Horne, The Institute of Paper Chemistry, Appleton, 
Wis., Chairman 

1. “The Correlation and Precision of 5-Day and Manometric 

Biochemical Oxygen Demand in the Range of 1 to 20 Parts 

Per Million,’’ by E. Dillingham, The Institute of Paper 

Chemistry, Appleton, Wis. 

‘A Research Tool Adapted for Use in the Industrial Labora- 

tory,’’ by L. L. Wolfson, Peter Song, and J. R. Nelson, Nalco 

Chemical Co., Chicago, Ill. 

3. “A New Candidate Slimicide,’’? by M. Legator, Shell De- 
velopment Co., and A. N. Stern, West Virginia Pulp and 
Paper Co., Covington, Va. 

4. Panel Discussion—A. N. Stern, Chairman 
“The Position of Toxicants Under New Food and Drug 
Amendments.”’ 

Participants: A. N. Stern, West Virginia Pulp and Paper 
Co., Covington, Va., B. F. Shema, Betz Laboratories, Inc., 
Philadelphia, Pa., and L. Hazleton, Hazleton Laboratories. 
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2:00 p.m. Water Session II (South Room) 
R. J. Keatine, Grover Water Conditioning Co., New York, 
N. Y., Chairman 


1. “Water Treatment in Paper Mill Power Plants,’ by H. 
Bacon and L. von Lossberg, Sheppard T. Powell, Baltimore, 
Md. 


2. “Classification of High Color Waters,’ by C. T. Wise, J. R. 
Sirrine Co., Greenville, N. C. 
3. ‘Water Treatment at Abitibi Mills,’ by G. Stewart, Abitibi 


Power and Paper Co., Toronto, Ont. 
4. “Water Conservation by External Reuse,’’ by L. Klinger, 
Whippany Paperboard Co., Whippany, N. J. 


2:00p.m. Structural Fibrous Materials Session (Room A) 


R. 8. Von Hazmpure, United States Gypsum Co., Chicago, IIL, 
Chairman 
1. “Factors Affecting the Warping of Fiberboard Roof Insula- 
tion,’ by J. J. Perot, Jr., National Gypsum Co., Buffalo, 
ING WY 
2. “Dielectric Heating for Drying Wood Fiberboard,’’ by D. C. 
Carter, Johns-Manville Corp., Manville, N. J. 
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3. “Unexpected Variables Affecting the TAPPI-SFMC Drain 
age Time Tester of Suggested Method T 1002 sm-51,’’ by 
W. G. Coggan. 

4. “The Relation of Fiber and Pulp Properties of the Proper- 
ties of Structural Fiberboard Products,’ by E. J. Jones, 
The Institute of Paper Chemistry, Appleton, Wis. 

5. “Asphalt and Its Use in Insulating Board,” by E. M. Lor- 
renzine, American Bitumuls and Asphalt Co., San Francisco, 
Calif. 


WEDNESDAY, FEBRUARY 24, 1960 


9:00 a.m. Corrugated Containers Session II (Grand Ball 
Room) 


G. W. Van per Prog, Hoerner Boxes, Inc., Keokuk, Iowa, 
Moderator 

1. “Product Development and the Production Merry-Go- 
Round,” by H. J. Shlotter, Hoerner Boxes, Inc., Keokuk, 
Iowa. 

2. “New Methods for Production Control of Silica Non-Slip 
Applications,” by H. J. Wilhoyte (Joint survey by du Pont, 
Cornell, and Ortman-McCain). 

3. “Production, Progress, and the Manufacturers Joint,” by 
J. J. Kipnees, Container Laboratories, Inc., New York, 
INeEYS 

4. “Sources of Errors and Practices Contributing to Their Re- 
duction,” by W. J. Hurrell, Hinde & Dauch, Toronto, 
Canada. 


9:00 a.m. Graphic Arts Session I (East Ball Room) 
. H. Wine, Continental Can Co., Uncasville, Conn., Chairman 


1. “Factors Affecting Gloss Hold-Out,” by J. M. Fetsko and ~ 
A. C. Zettlemoyer, Lehigh University, Bethlehem, Pa. 
“Photomicrography of Paper Surfaces and Their Printing 
Characteristics,’ by I. M. Bernstein, Flexo-Inks, Inc., 
Newark, N. J. 

3. “The NPIRI Printing Wedge as a Measure of Commercial 
Printability of Newsprint,’ by S. Steinberg, New York 
Times, New York, N. Y., and C. F. Geffken, and W. K. 
Herrmann, J. M. Huber Corp., New York, N. Y. 

4. “Predicting Printing Quality,” by A. Glassman, R. R. 
Donnelley & Sons Co., Chicago, Ill. 


Cy 
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9:00a.m. Mechanical Pulping Session (West Ball Room) 


M. 8. Hroo, International Paper Co., Glens Falls, N. Y., Chair- 
man 


1. “New Process for Hardwood Pulping,’”’ by H. L. Crosby and 

N. N. Coe, Dorr-Oliver, Inc., Stamford, Conn. 

“Low Power Cold Soda Pulping,”’ by E. R. Gremler, The 

Black-Clawson Co., Hamilton, Ohio. 

3. “Steam Cooking of Northern Hardwoods,” by D. A. Feigley 
and M. J. Showalter, Armstrong Cork Co., Lancaster, Pa. 

4. “Underwater versus Land Wood Storage and Effect on 
Groundwood Pulp,” by H. Dailey, Diamond National 
Corp., Ogdensburg, N. Y. 

5. Panel Discussion: ‘Mechanics and Operation of Quality 
Control Systems in Groundwood Mills’: M. Hughson, 
Chairman, F. W. Bishop, J. K. Kirkpatrick, I. McArthur, 
R. V. Osborne, J. W. Wenger, and A. Yankowski. 
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9:00 a.m. Dissolving Pulps Session I (Room B-C) 

T. L. Kirttey, Hercules Powder Co., Hopewell, Va., Moderator 

1. “Xanthates Sulfur Determination by the Batch Ion Ex- 
change Method,” by L. H. Phifer and J. L. Bell, American 
Viscose Corp., Marcus Hook, Pa. 

2. “Rapid Method for Determination of Total Sulfur in Vis- 
cose,” by J. F. Crow, J. T. Dux, and I. H. Phifer, American 
Viscose Corp., Marcus Hook, Pa. 

3. “Tire Cord Fatigue in Fleet Tested Tires,’”’ by W. G. Klein, 
Fabric Research Laboratories, Dedham, Mass. 

4. “Structure Changes in Alkali Cellulose,’ by K. H. Lauer, 
University of Alabama, University, Ala. 
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| NO SINGLE PHASING 
| FROM BLOWN FUSES! 


| NO COSTLY REPLACEMENT 


_ FUSES TO STOCK! 


| Y Gang-operated Disconnect 
© Switches Grounded for Safety 
| in Open Position. Mechanically 
i Interlocked with Contactor... 
_ Never Open Under Load 

; 


Y No Fuses.Bus Bars Throughout 
! VY 3-way Door Interlock. On, Off 
if 
| 


| and Open—with Positive Inter- 
| locking between Door, Discon- 
| nect and Contactor forMaximum « 
_ Personnel Protection 


VY Heavy- duty DC Operating 
| Magnet. No Chatter—No Hum 


FRONT ACCESSIBLE 
WITHOUT ROLL-OUT! 


Phase barrier and arc- 
chutes slide out. All starter 
parts exposed and access- 
ible for easy inspection 
and maintenance 


Get the complete story on certified fuseless fault protection 
for high-voltage motor drives. Write for Bulletin 8130A 


SQUARE J) COMPANY 


EC&M DIVISION e CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled 2635 
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9:00 a.m. 


M.S. Renner, Dewey and Almy Chemical Div., 
Co., Cambridge, Mass., Chairman 

1. “The TAPPI Statistics Committee Attributes Sampling 
Program,” by W. E. Carlson, St. Regis Paper Co., Carthage 
INGAY® 

2. “What Use Is Statistics to Me?,” by P. C. Clifford, Montclair 
State College, Montclair, N. J. 

3. ‘An Application of Operations Research to a Pulp Wood 
Inventory Control Problem,” by T. A. Hewson, St. Regis 
Paper Co., New York, N. Y. 


Statistics Session I (South Room) 
W. R. Grace & 


2:00 p.m. Corrugated Containers Session II (Grand 
Ball Room) 
H. T. Scorpas, Union Bag-Camp Paper Corp., 
N. Y., Moderator 
Open Forum. 


New York, 


Panel Members: All authors 


2:00 p.m. Graphic Arts Session II (East Ball Room) 
L. E. De Lauter, West Virginia Pulp & Paper Co., Chicago, IIL., 
Chairman 
1. Panel: “Paper from the Printer’s Viewpoint.” A panel of 
qualified people from various phases of the printing industry 
will discuss paper as they view it from their industry. Each 
speaker will present a short talk on his particular phase of 


printing. A question and answer period will follow the 
talks. 
Flexography: I. M. Bernstein, Flexo-Gravure Inks, Inc., Newark, 
IN, GJ 
Gravure: H. Smock, Chicago Rotoprint Co., Chicago, IIl. 


Letterpress: FF. B. Lincoln, Jr., Time, Inc., New York, N. Y. 

Lithography: A. Donaldson, Jr., Strobridge Lithographing Co., 
Cincinnati, Ohio. 

Silk Screen: V. Strauss, New York, N. Y 


2:00 p.m. Pulp Purification Session I (West Ball Room) 
F. Krarr, Marathon Div., American Can Co., Menasha, Wis., 
Chairman 

1. “A Study of the Hot Alkaline Degradation of Carbohydrates 
by Means of U. V. Absorption,” by D. Rivington and H. 
Kraessig, Industrial Cellulose Research, Ltd. 

2. “Hypochlorite Bleaching of Dissolving Pulps,’”’ by W. L 
Thornburg and J. W. Smith, Buckeye Cellulose Corp., 
Memphis, Tenn. 

3. “Demethylation of Aromatic Methylethers and Its Relation 
to Chlorination of Lignin and Wood Pulps,”’ by K. V. Sar- 
kanen and R. W. Strauss, College of Forestry, Syracuse, 
ING NG 


2:00 p.m. Dissolving Pulps Session II (Room B-C) 


M. Puunauian, Hercules Powder Co., Wilmington, Del., Moder- 
ator 


1. “The Oxidation of the ICCA Pulps with Lead Tetra-acetate,”’ 
by R. W. Detrick, Thilmany Pulp and Paper Co., Kau- 
kauna, Wis. 

“Chemical and Physical Nature of Insolubles in Acetone 

Solutions of Cellulose Acetate,” by M. Easterwood and L. 

H. Sperling, Buckeye Cellulose Corp., Memphis, Tenn. 

3. “Dissolving Pulps from Domestic Timber Bamboo— 
Phyllostachys bambusoides,”’ by T. R. Naffziger, R. 8. Matus- 
zewski, T. F. Clark, and I. A. Wolff., Northern Utilization 
Research Div., USDA, Peoria, Ill. 


tw 


2:00 p.m. Statistics Session IT (South Room) 

W. E. Caruson, St. Regis Paper Co., Carthage, N. Y., Chairman 

1. “Some Underlying Considerations in Estimating Basis 
Weight and Basis Weight Variation,” by M. S. Renner, 
Dewey and Almy Chemical Div., W. R. Grace & Co. 
bridge, Mass. 

2. “Basis Weight Variation from the Consumer’s Point of 
View,” by D. Looney, Polaroid Corp., Cambridge, Mass. 

3. “Basis Weight Variation and Control from the Supplier’s 


, Cam- 
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Point of View,” by F. Hartwell, Peter J. Schweitzer, Inc., . 


Lee, Mass. 
4. “A Statistically Based Sampling Procedure for Estimating — 
Basis Weight,’ by J. H. Moyer, The Champion Paper and © 
Fibre Co., Texas Div., Pasadena, Texas. 


THURSDAY, FEBRUARY 25, 1960 
9:00 a.m. Dissolving Pulps Session III (East Ball Room) 


M. Hearn, Buckeye Cellulose Corp., Memphis, Tenn., Moderator 


1. “Electron Microscopical Studies of Alterations of Fiber 
Structure Effected by Swelling” by G. Jayme and G. Hunger, 
Institut fiir Cellulosechemie, Darmstadt, Germany. 

2. “Phenomena during Swelling and Dissolving of Fibrous 
Plant Cells in New Cellulose Solvents” by G. Jayme and M 
Harders-Steinhauser, Institut fiir Cellulosechemie, Darm- 
stadt, Germany, [Film—commentary by G. Hunger] 


9:00 a.m. Pulp Purification Session II (West Fall Room) 


F. Krart, Marathon Div. American Can Co., Menasha, Wis., | 


Chairman 


1. “Oxidation Potential for 
by A. D. Harbin, Jr., Diamond Alkali Co., Painesville, Ohio. - 


to 


Bauer, Mallory Sharon Metals Corp., Niles, Ohio. 
3. ‘“Refiner Bleaching of Cold Caustic Pulp,” by F. Jahne, ~ 
Diamond National Corp., Ogdensburg, N. Y. ; 
4. “A Review of Continuous Production of Hypochlorite in the — 
Paper Industry,’ by R. 8. Ericson and I. C. MacGugan, 
Wyandotte Chemicals Co., Wyandotte, Mich. 


9:00 a.m. Corrosion Session (Room B-C) 


EL. W. Hopper, Pittsburgh, Pa., Chairman 


1. “Overlay Installation and Corrosion in Alkaline Digesters,” : 
by D. Innes, International Paper Co., Mobile, Ala., L. Dela 
Grange, West Virginia Pulp and panes Co., Mew York, ~ 


N. Y., and M. Cyr, Fraser Co. Ltd., Newcastle, N. B. aa 


w 


Neutral Sulfite Pulping Goutaion Problems,” by E. K. 
Scholz, West Virginia Pulp and Paper Co., 
and L. H. Park, Union Bag-Camp Paper Cone Savannah, ~ 
Ga. 
3. ‘Alkaline Pulping Corrosion Problems,” by W. E. Hen-— 
dricks, Mead Corp., Chillicothe, Ohio, and W. C. Barnwell, | 
Gaylord Container DIS Crown Zellerbach Corp., Bogalusa, — 
La. ; 
4. “Costs of Corrosion, 
Que., and W. K. 
Columbus, Ohio. 
5.. “The Influence of Composition Balance and Control on Cast — 
Stainless Alloys Designed for the Pulp and Paper Industry,” 


i 


by J. M. Wilcox, W. R. Barber, Jr., and D. D. Burgan., 


Electric Steel Foundry Co., Portland, Ore. 
9:00 a.m. General Session II (South Room) 


1. ‘Dispersion of Asphalt Materials in Paper Stocks by the : 
Petro-Diffusion System,” by L. Van Guelpen, The Black-~ ¢ 


Clawson Co., Middletown, Ohio. 

“An ntogeated Nitric ead Pulping Process,” by D. La 

Brink, University of California, Richmond, Calif. 

2. UGonteat Control of Paper Culenders’? by M. D. Stone andl 
A. T. Liebert, United Engineering and Foundry Co., Ditts- 
burgh, Pa. 


w 


9:00 a.m. Drying Session (Grand Ball Room) 


“An Optimized High Velocity Air Drier,” by R. Hurm, 
Beloit Iron Works, Beloit, Wis. 


a 


2. “Heat Transfer and Water Removal in Cylinder—Part I _ 


Control in the Bleach Plant, ‘t 


“Use of Titanium in Pulp Bleaching Pauper ” by Ga We g 


Covington, Va., 


> by W. Muller, PPRIC, Montreal, 4 
Boyd, Battelle Memorial Institute, — 


J 


4 


j 


Unfelted Cylinders,’’? by A. H. Nissan and D. Hansen, : 


Rensselaer Polytechnic Institute, Troy, N. Y. 
3. “Low Temperature Radiant Heat Drying,” by H. L. Smith, — 
Horace L. Smith, Jr., Inc., Richmond, Va. 
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Both hard and slack sized boards are today being laminated with Scriptite 54 adhesive. 
| This water insoluble copolymer works efficiently in conventional laminating 
| systems, producing laminated board that passes 48-hour and longer immersion periods with 
no delamination. Even when the laminate is forcibly separated, there’s a complete fiber pull, no 
separation at the glue line. With 54, there’s no need for heat or long storage curing periods 
| —glue line water resistance sets immediately. For samples and new report, 
| “Laminating Paperboard and Liner Board with Scriptite 54,” write: Monsanto 
Chemical Company, Plastics Division, Room 739, Springfield 2, Mass. 


The Monsanto line of paper resins also includes 


*SCRIPTITE, LYTRON: Reg. U.S. Pat. Off. 


SCRIPTITE 40 urea type wet-strength resin. SCRIPTITE 33 melamine wet-strength resin. 
SCRIPTITE 55 low viscosity resin for improved water resistance, wet and dry rub resist- 
ance with easy handling. SCRIPTITE 52 in combination with formaldehyde, gives water 
resistance to folding boxboard and jute liner. SCRIPTITE 50 unsurpassed printability, 
improved surface characteristics on boxboard. SCRIPTITE 45 new thermosetting resin for 
stabilization of paper. LYTRON® water dispersal resin polymers for coatings. 


Fitting contrasts between background and pattern, sharp opaque 
pastels, subtle gradation of tints... these are important things 
that influence her choice. They are determined by white pigmenta- 
tion. It takes uniform titanium dioxide white pigment to make 
these effects unvarying in mile upon mile of wallpaper. Even with 


Her decision involves your choice in white pigments 
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the closest control of all other factors in manufacturing, you can’t 
be sure of the results dependent upon white pigment, unless your 
choice is TITANOX®. The proven anatase titanium dioxide TITANOX- 
A-wp is used as brightener and opacifier of the paper stock and of 
coatings and colors too . . . and the stronger rutile titanium dioxide 
TITANOX-RA-50 is on call for more difficult tasks in brightening and 
opacifying, especially when plastics are involved. These are the 
pigments that help capture and hold discriminating buyers. 


As it is with wallpaper, so it is with all other paper products that 
must be pigmented with titanium dioxide... TITANOX is your 
best choice. Titanium Pigment Corporation, 111 Broadway, New 
York 6, N. Y.; offices and warehouses in principal cities. 


TITANIUM PIGMENT CORPORATION 


SUBSIDIARY OF NATIONAL LEAD COM PA NYS 


IN CANADA: Canadian Titanium Pigments Limited, Montreal 


6711 
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AXIAL-FLOW EJECTORS 
POSITIVE DISPLACEMENT ROTARY 


ei ee 


Which method is best for your 


| PRESSURE or VACUUM requirements? 


Axi-Compressors. The Ingersoll-Rand 
Axi-Compressor is a compact, space-saving 
axial-flow positive displacement rotary 
compressor that offers unique advantages 
within its operating range. It delivers a 


A’ or any other gas behaves differently under each of 
these methods of compression or evacuation. But for 
any set of operating conditions, one method will have 
advantages that make it the most practical and economi- 
cal solution to the problem. 


Ingersoll-Rand, the only manufacturer of all four types steady flow of clean, oil-free air or gas and can be direct 
of compressors, is in a unique position to help you select driven by electric motors or gasoline engines. Available in 
the most efficient unit for any job. Here are a few general capacities from 100 to 12,000 cfm for pressures to 15 psi 
comments on each type. and vacuums to 15” hg. Higher vacuums can be produced 


with water injection or with two stage units. 


Centrifugal Compressors. Ingersoll- 
Rand centrifugal blowers and compressors 
are available in single- and multi-stage 
units, for handling large volumes of air 
and all other gases at vacuum and for pres- 
sures up to 2500 psi and higher. Sizes range up to 20,000 
hp and capacities to 300,000 cfm. They can be driven by 
| steam turbine, electric motor, combustion-gas turbine and 
| hot-gas expander turbine. 


Ejectors. For many applications, I-R ejectors 
offer maximum simplicity and economy, as 
they have no moving parts and require prac- 
tically no attention or maintenance. They can 
be supplied for vacuums to 5 microns 
» (0.000197” hg abs), as weil as for pressures 
to 150 psig. 


6 e e 


Your Ingersoll-Rand representative will be glad to give 


Reciprocating Compressors. I-R you complete information on any of these compressor or 
reciprocating compressors are avail- vacuum units—and help you select the one that’s best 
able in single- and multi-cylinder de- suited to your particular requirements. 


signs to meet a wide range of high-pressure, low-vol- 
ume requirements. They have been furnished in sizes 
from % to 7,500 hp, for pressures to 35,000 psi and vac- 
uums. Driver types may be electric, steam, oil or gas, and 
oil-free air can be provided by means of Type NL non- Ingersoll-Rand. 


lubricated cylinders and valves. 14-867» 11 Broadway, New York 4, N. Y. 


 There’s no substitute for exper/ence in engineered products 


Tappi : January 1960 Vol. 43, No. 1 29 A 


Forecast of 1960 Paper Production 


LOUIS T. STEVENSON 


Wer SUMMARIZE our forecast for the year 1960 
and our revised estimate for 1959 in the following 
table: 


Paper Production 


——— Million tons——— 


evised 

Forecast estimate 
1960 1959 

Paper (ex building and newsprint) 13.3 12.9 
Paperboard (ex building board) 16.5 15.8 
Newsprint 2.0 eS 
Building paper and board SED 3.4 
Total 35.3 34.0 


THE 1959 EXPANSION 


As expected, the year 1959 has been a period of great 
expansion in the volume of paper produced. The 
economy as a whole picked up rapidly in the first six 
months, or until the steel strike, with the Federal 
Reserve Board adjusted index of industrial production 
rising 8% from January to June. Since then the steel 
strike has had a cumulatively damaging effect on the 
economy, with a drop in the index of 5% through 
October. 

Tigure 1 shows the effect of steel strikes on both the 
Federal Reserve Board durable goods and nondurable 
goods production indexes in the period from January, 
1956, through October, 1959. In order to minimize 
the difference in growth rates between the several series, 
each of the indexes has been converted to a 1956-58 
base. The index of paper production is a 4-month 
moving average centered on the third month. A 
series of these three on a 1947-49 base shows that the 
paper production index, which is included in the non- 
durable index, has grown more rapidly than nondurables 
but fluctuates much less than the durable goods index. 

Paper production is more closely related to non- 
durables than to durables. Nondurables, except in 
major recessions, do not follow the movement of durable 
goods. ‘That index in turn is responsive to changes in 
steel production. However, although steel strikes 
have had a radical effect on durables, it is clear that up 
to the moment they have had little or no effect on the 
production of paper and board. What lies in the future 
is uncertain because this strike has been the longest on 
record and, if it should be resumed after the 80-day 
cooling off period, it might result in throwing the econ- 
omy into a temporary recession. It is not expected 
that this will happen, and by January, 1960, when the 
period for this forecast starts, this situation should be 
clarified. As we write this in November, 1959, we are 
assuming that the steel strike will have been settled in 
January. In that case a rebound of durable goods 


Lovis T. Stevenson, Economist, Tucker, Anthon Gite lace) 1 
Broadway, New York 5, N. Y. Bate Byomne0 


Copyright 1959, Tucker, Anthony & R. L. Day, 120 Broad 
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production and the economy as a whole is expected to 
carry the present industrial production index above its 
June, 1959, high. This is another way of saying that 
the durable goods segment of the economy will recover 
its balanced relationship with the nondurables and that 
the interrupted upswing will be resumed. 

The high interest rates which we expect will prevail 
are likely to dampen new construction activity and 
prevent the runaway boom which might otherwise 
occur. 

The year 1959, with a 10!/2% increase in paper and 


board production over 1958, appears to be a boom 


year. But is it? Can it be called a boom if the pro- 
duction has returned just to its normal growth pattern 
after a recession? 


above the normal growth line. 


Our forecast for 1959 indicated a production volume ~ 


of 33 million tons, 6.9% above 1958, or 3 percentage 


points higher than the 3.9% average growth rate.~ 


But we also said, “The fact that 1957 and 1958 produc- 


tion was below trend during the recent recession indi- — 


cates that, with recovery well started, production 
volume should swing back to its normal growth line. 


Although the many increases in the use of paper that ~ 


will be necessary to bring this about are impossible to 
evaluate, we feel confident that the long term growth 
pattern will continue at substantially the same rate. 


If it should, our 1959 forecast, which is a trifle below — 


the trend line, may prove to be low.” As a matter of 
fact, our forecast was about 3% low and the estimated 
1959 production is just a shade above the trend line 
as shown in Fig. 2. We also indicate our projected 
1960 production volume on this same chart. It will 


be observed that our projection for 1960 is slightly © 


above the trend line. This we believe is a reasonable 
reaction to expect from the depressed period of 1957-58. 


INDUSTRY GROWTH RATE ! 
The persistence of this strong growth trend is quite 


PRODUCTION INDEXES 


Average 1956-1958 = 100 
Seasonally Adjusted 


Paper and Board 


Durable Goods 


Fig. 1 
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To be sure, the 1959 rise has been 
sharper than we expected, but we still maintain that it_ 
has not reached boom proportions until it moves well e| 
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vir. P. G: 


voted best dressed 


in 
“LOW BASIS WEIGHT 
COATED PAPERS” 


definitely in demand due to higher 
P. G. sets a popular style. 


e strength, better water holding 
and correct ink receptivity assure better 


printing on low basis weight coated papers. 


Penick and Ford's Technical Sales Service and Field 
Development Department is constantly finding new ways 
to improve the quality of paper. \f your problem con- 
cerns lightening your paper, We will be glad to help 
you. Why not call us—today. 


BENE C OR re OlR ATED 


oe 


750 THIRD AVE., NEW YORK 17, N. Y 
1531 MARIETTA BLVD., ATLANTA, GA. 
CEDAR RAPIDS, IOWA | 


PENICK & FORD, LTD. 


18 CALIFORNIA ST., SAN FRANCISCO 11, CALIF. 
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TREND OF TOTAL PAPER AND BOARD PRODUCTION 


Millions of Tons 


1920 1930 1940 1950 1960 


Fig. 2 


remarkable for such an old industry which started in 
America in Colonial days. The industry through its 
research and development, is constantly developing 
new techniques, new raw material sources, new prod- 
ucts, and new applications of the papermaking proc- 
esses to multitudes of new uses. The resultant steady 
growth of 3.9% cumulatively applied on a compound 
interest basis is apparent in the remarkably steady 
growth curve shown in Fig. 2. This is of paramount 
importance in an appraisal and forecast of the industry’s 
prospects. Fluctuations are to be expected but for 
many years dislocations due to wars and cyclical swings 
have been small when related to the total volume. 


PAPERBOARD FORECAST 


In our paperboard forecast we are this year using the 
grade terminology of the National Paperboard Associa- 
tion instead of that used by the Bureau of the Census. 
Inasmuch as we have recently covered the subject in 
our brochure ‘“The Paper Industry Inventory Position,” 
we will not go into detail with respect to inventories. 
We believe that up to now there has been, broadly 
speaking, no inventory building. On this:basis we fore- 
cast 1960 paperboard production by major segments for 
the year 1960 as follows: 


1960 Forecast—Paperboard Production 


1000 tons 
Containerboard 
Liner 5650 
Corrugating medium 2600 
Chip and filler 250 
Total containerboard 8, 500 
Boxboard 
Folding 2900 
Setup 600 
Special food 1600 
Other 2900 
Total boxboard 8,000 
Total paperboard 16,500 


PAPER PRODUCTION 1960 


We expect the year 1960 will start off with reduced 
inventories in the following group. ics: 
The improvement in general business conditions 
subsequent to a settlement of the steel strike is likely 
to result in an increased volume of paper consumption 
in these grades. This year we are grouping printing 
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and fine papers together because the same machine can 
be used for making either. There is a possibility that 
a build-up of inventories may take place and thus 
raise the production volume above our forecast which 
follows: 


1960 Forecast—Paper Production 


1000 tons 

Printing and fine paper 6, 200 
Coarse and special industrial paper 4,900 
Tissue and sanitary paper 2,200 
Total paper 13,300 


NEWSPRINT PRODUCTION IN THE UNITED STATES 


In this country newsprint supplies, unlike other 
grades of paper, are duty free and almost three-fourths 
of the volume consumed comes from other countries, 
chiefly Canada. Consequently the volume of United — 
States production depends upon a balancing of demand | 
against the supply factors of United States and foreign — 
producers. The proportion of newsprint demand that — 
is met by United States mills has been steadily growing. — 
But international supply factors do change and may ~ 
tend to modify our forecast of United States production — 
in 1960 of 2,000,000 tons. : 


BUILDING PAPER AND BOARD 


The year 1959 has been a good one for this segment 4 
of the paper industry, the tonnage of which has been — 
boosted by increases in housing starts and new construc- — 


tion. Housing starts, we expect, will be lower in 1960 — 


but we believe that other types of construction are likely — 
to grow so that, on the whole, the volume of building 
paper and board should rise slightly to 3,500,000 tons. 


THE INTERNATIONAL PICTURE 


The rapid growth in the consumption of paper in all 
countries is stimulating production throughout the 
world. A 1958 world annual capacity of over 81 million 
tons is expected to rise to over 100 million tons in the 
period 1962-65. Over half of this 1958 capacity, 45 
million tons was in North America and this is expected 
to rise to more than 49 million tons by 1962, an increase 
of about 10% in the four years. 

The rest of the world outside of North America is 
expected to increase its capacity by 40% through the ~ 
year 1965, or by almost 6% a year for the seven years. 
Even this rapid growth of capacity will leave both North 
America and the rest of the world in 1965 with a slight 
deficit of paper and board: capacity below projected 
demand. Only in North America will newsprint capac- 
ity be in a slight surpltis above demand while the deficits 
in other grades will bring the totals to a net deficit.* 

The major producing areas are North America and 
Europe. The European production facilities may be 
divided into two major groups—Scandinavia and 
Western Europe including Britain. Scandinavia has 
pulpwood and the pulp manufactured is either inte- 
grated to paper mills or marketed to other countries 
including Britain, France, and the Low Countries. 
Most of these mills are nonintegrated and buy pulp or 
other fibers for conversion into paper. Wood pulp is 


* Source: FAO Report, Rome, Sept. 14-19, 1959. 
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helps 
to create 


Headline 
Products 


DITHIOOXAMIDE 


Mallinckrodt Chemical Works, St. Louis, Mis- 
sourl, recently announced this new building 
block...a chemical that can go in many direc- 
tions to create new and better products. For 
example, the manufacturer suggests applica- 
tions for dithiooxamide and its derivatives in 
the fields of metal sequestrants, pigments, 
organic intermediates and plant growth 
regulators. 

A new building block with many potentials 
;..and as with so many such chemicals, Sul- 
phur is a key ingredient! 


TEXAS GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. 
811 Rusk Ave., Houston 2, Texas 


Sulphur Producing Units: Newgulf, Texas * Spindletop , Texas « Moss Bluff, Texas » 
Fannett, Texas « Worland, Wyoming » Okotoks, Alberta, Canada 


Jur business is to produce Sulphur 
_..to keep adequate supplies on 
vand at our production units...to 
deliver it in solid form by rail, barge 
or ship; in molten form in trucks, 
“ank cars, barges,or ships. All of the 
»roperties listed below can supply 
»0th solid and molten Sulphur. 
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This New Nash Vacuum Pump 
Offers Four Separate Suctions 
and Vacuums Simultaneously 


The Nash 5308-A has four separate suction inlets, each of which functions 
independently of the others. This offers the machine operator great flexibility, 
since these may be used in any desired combination to produce a variety of 


capacities and vacuums. 


Picture below shows simple drive possible and flexibility of piping permitting 


capacities to exactly fit requirements of different sections of the paper machine. 


mai 


ray 


la 


NASH 
ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT 


DISCHARGE TRENCH 
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bought mainly from Scandinavian, 
Austrian, and North American pro- 
ducers. 

The new European Economic 
Community is, for practical pur- 
poses, a “have not” group with re- 
spect to wood pulp but if it is jomed 
by the “‘outer seven”’ it appears that. 
Scandinavian and Austrian wood 
pulp and paper will probably be in a, 
preferred position vis-a-vis North 
American competition with respect. 
to the fast growing European 
market. 


The British paper industry, unless 
special considerations are stipulated 
in the treaty, is likely to be in a pre- 
carious position, the principal deter- 
rent to British imports of paper from 
Scandinavia being merely the limi- 
tations of the wood supply at the 
Scandinavian mills. Shortage of — 
wood supply has been no deterrent | 
so far to the considerable expansion - 
of pulp capacity in Scandinavia and 
it seems quite possible that addi- — 
tional wood could be secured from 
other areas including Baltic Prov- 
inces even though they be under — 
Russian control. 


It seems reasonable to expect that. 
Britain will not allow its well-estab- 
lished and competent papermaking _ 
industry to be sacrificed. But as yet 
these problems are not clearly re- 
solved. 


Whatever else happens it seems 
clear that papermakers in the “inner 
six’’ (the European Economic Com- 
munity) are destined to reap most of 
the benefits from the growth in the 
Kuropean demand for paper. They 
are expected to be able to operate 
within a “tariff wall” for their paper 
products and get their pulp duty 
free. 


If the “inner six’ are joined by the 
“outer seven,” Scandinavian pro- 
ducers of paper should also benefit, 
and Scandinavian market pulp is 
likely to dominate in its field. Pulp 
producers in North America may ex- 
pect at the least the keen com- 
petition they have been meeting 
in Europe to continue — indefi- 
nitely. 

Under the circumstances outlined 
above, it appears that for American 
paper companies to benefit from 
the expected sharp expansion of 
European paper consumption, they 
must operate paper mills within 
the European common market. 


Dec. 4, 1959 
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U.S.I. CHLORINE and CAUSTIC SODA 


... from Huntsville, Alabama 


Two U.S.I. plants, conveniently located at Huntsville, 
Alabama, can now supply your chlorine and caustic needs. 


Make U.S.I. your preferred supplier of these paper 
chemicals. Here are some profitable reasons why you 
should: 


e Your orders will arrive at a U.S.I. plant almost as 
soon as they leave your own—through U.S.I.’s automated 
order-handling system based on an extensive teletype 
network. 


e Your orders will be delivered rapidly and without com- 
plications — because of the convenience of the Huntsville 
location and the efficiency of the order-handling system. 
¢ You’ll be working with a 50-year old chemical manu- 
facturing company with a reputation of service to its 
customers throughout that half century. 


@ You’ll be working with a large and continually-grow- 
ing company that today has warehouses, plants and sales 
offices in 27 locations across the nation. 

Liquid chlorine is shipped from Huntsville in tank 
cars. Commercial grade 50% liquid caustic soda is 
shipped in tankcars, tank trucks, barges. Other U.S.I. 
plants supply sodium peroxide, ammonia, polyethylene. 
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The coupon below provides a convenient way to find 
out more about U.S.I.’s supply and service capabilities. 
Why not drop it in the mail now while you think of it? 
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U. S. Industrial Chemicals Co., 99 Park Ave., New York 16, N.Y. 
We'd like to know more about U.S.]. 


(J Send brochure ‘‘National Distillers Expands in the Chemical 
Industry” 


(1 Send information on your Automated Order Handling System 


0 Have a salesman call for an appointment to discuss chlorine 
and caustic soda 


(J) Put me on your mailing list 
Name 


Title 


Company 
Address 
City and State 


re we we ew ee ee ee ee 


NDUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp, 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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FLASH DRYING SYSTEMS; 
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COMBUSTION ENGINEERING 
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It’s the C-E 


CHEMICAL 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT 
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RECOVERY 


when 
water 
leaves 
the 

press nip 


This suction press has never dewatered asheet 
... yet it has resulted in improved production 
on thousands of tons. Beloit research engi- 
neers built the full-size cutaway model 
(above) to study water movement. Data de- 
rived from the revealing stopped-action 
photo and other laboratory tests have led toa 


Beloit Research 


dedicated to paper progress 


better understanding of this phenomenon. 
Improved sheet and felt runs... greater press 
speeds ...new economies...key items in 
Beloit's continuing research and develop- 
ment program. Beloit ‘‘paperesearch” means 
paper progress—more efficient machines for 
you, better paper for your customers. 


““STROBE’’ SHOT SHOWING MOVEMENT OF WATER AFTER LEAVING NIP. PHOTO BY ‘C."Br DAH E 


“ok \ROW 
et. 
¥ PAPER 
i. : : 
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Y wis PAPER MACHINERY 


your partner in papermaking 


ok 


Beloit machines hold speed and production records 
on tissue, newsprint, publication grades, kraft, and 
cylinder board. 


your partner in papermaking 


“ia BELOIT 


Zine PAPER MACHINERY 


Bigever Sales... Better Production... 


Quaternary Ammonium Paper Softener 


Cellolube Q-2 softens napkins, tissue and towel stocks 
without adverse effect on physical properties — puts added 
“soft sell” in the finished product . . . without creating 
processing problems. And Cellolube Q-2 gives you wider 
latitude in pulp selection too! Sheets leave the doctor blade 
more uniformly, with a finer crepe. And machines actually 
run more smoothly with less down time. For a revelation in 
superior paper softening test Cellolube Q-2 now! 
Economical Cellolube Q-2 treats tissue stock for as little 
as $1.33 per ton, and toweling for $3.30 per ton. Increased 
processing speeds may actually lower your over-all costs! 
Tanatex is prepared to demonstrate Cellolube Q-2 in your 
mill on a full scale trial. For details write, wire, phone: 


Ca Om tear Om Rae Ace era O.c 


Belleville Turnpike, Kearny, New Jersey 
WYman 8-0732 


CHEMICALS 
FOR DIFFICULT PROCESSING 
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Food Packaging Papers and the Food Additives 
Amendment of 1998 


ANTHONY W. PESCH 


WueEn the Gulf Coast Section chairman, William 
Elsevier, invited me on behalf of the program chairman 
to present a paper before the Gulf Coast Section of 
TAPPI about food packaging papers as affected by the 
Food Additives Amendment of 1958, Mr. Elsevier 
suggested that—having “lived” with food packaging 
paper details very closely for years—I would be able to 
talk to you extemporaneously for about 30 min, or an 
hour, without having to write out any formal speech. 
I accepted Mr. Elsevier’s invitation; but this will not 
be any off-the-cuff talk. 

As soon as J began to think about the promised paper 
at all, three things became clear immediately: first, that 
the original proposed title, ‘““The FDA Situation,” 
might have implied that I was saying, or thinking, some 
things about some controversial and/or political matters 
that I shall try, most scrupulously, to avoid. Second, 
that I should confine myself as much as possible to food 
packaging difficulties insofar as papers and paperboards 
are concerned merely mentioning, at the beginning, that 
the scientific and technical literature covers the similar 
difficulties of various of the nonpaper packaging mate- 
rials adequately enough for most purposes; in fact, my 
reason for mentioning that some competing packaging 
industries, also, have some difficulties under the con- 
cerned Amendment is because the various troubles of 
some of those competing materials are sometimes pa- 
rallel to, or identical with, those of our own industry. 
If they resolve some of their troubles, it will help us to 
resolve some of ours. Third—and most important to 
me, personally—that I should read from a carefully 
prepared manuscript—i.e., not speak extempora- 
neously—in order that there would be very little likeli- 
hood that I could be misunderstood. 

Certain portions of the specifically concerned laws, 
and certain difficulties connected with complying with 
said laws, and certain problems of administering them, 
are so highly technical—both legally and scientifically— 
that I shall confine this paper to the following: (1) 
something on the history of Federal legislation in the 
field of foods, drugs, and cosmetics; (2) quotations of 
particular interest to us from the Federal Food, Drug, 
and Cosmetic Act, as amended; and from the Food 
Additives Amendment of 1958; (3) identifying the 
Federal agencies—and a few of their key men—re- 
sponsible for administering these laws; (4) naming a 
few recent releases of the Food and Drug Administra- 
tion; (5) mentioning several important “nonprivate”’ 
meetings where these various concerned problems were 
discussed simultaneously—at the same given meeting— 
by officials of FDA; by experts from various concerned 
industries; and—in several cases—by ‘‘qualified experts 


Antuony W. Pescu, International Paper Co., Southern Kraft Div., Mobile, 
Ala. 
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in the field” from private research organizations and/or 
well-known centers of higher professional learning; (6) 
mentioning certain important books, pamphlets, peri- 
odicals, specific technical literature references, and other 
information sources that have come to my attention, 
accidentally or otherwise; (7) to mention a very few 
industrial trade associations, etc., that are—and have 
been—working diligently on the concerned difficulties 
insofar as food packaging is involved; (8) a little about 
what we, personally, as technical men in the paper 
industry should do in these matters; and (9) a very — 
little about the ‘prognosis’ for the future. ‘ 

Apparently, with regard to understanding all about — 
food packaging under the various concerned laws, there — 
are no short-cuts. It seems that in order to obtain an ~ 
adequate knowledge of the subject, one has to do a lot — 
of reading and listening—and discarding of chaff—and 
then finally ask the right people the right questions at — 
the right time. What has surprised me is that after one — 
really gets into this subject, things become extremely | 
interesting. Then, also, the many apparent incon- 
sistencies become clarified to where one can see the — 
woods in spite of the trees. One personal opinion I shall — 
express without hesitation: I am fully convinced that — 
the rank and file of the American paper industry is— 
and long has been—most anxious to do everything in its 
power to promote public health and to conform with — 
all of the concerned laws and regulations, both State 
and Federal. The significant part that paper packaging 
has played in reducing illness due to spoiled and/or 
biologically infected food is well-known to all public 
health authorities. Apparently, no instances have been 
reported where food has been poisoned by its paper 
package, or paper wrapper. 


HISTORY 


During the period surrounding the Spanish-American 
War, and particularly between 1898 and 1906, the pro- — 
longed efforts of Dr. Harvey W. Wiley (born 1844, died — 
1930), for many years chief chemist of the U. 8. Depart- ‘ 
ment of Agriculture—and still regarded as one of the — 
world’s greatest workers in the fields of food standards, | 
food protection, etc.—culminated in the enactment of — 
the Federal Pure ood and Drug Act of 1906 (signed — 
by President Theodore Roosevelt on June 30, 1906), 
and in the Meat Inspection Act (also signed on June 30, 
1906). Both of these laws became effective in 1907. 

Whereas, several additional legislative items in the 
concerned field were enacted subsequently, there was no 
general revision of the Pure Food and Drug Act of 1906 
until the enactment of the Federal Food, Drug, and 
Cosmetic Act of 1938. 

Several factors contributed toward the enactment of 
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The Toss Test 


Flip a handful of Westvaco 
Soda Ash downwind. No 
rising cloud here! Do the 
same with any ordinary 
soda ash. See the difference? 


this is all the equipment 


you need to prove 


Westvaco Soda Ash 


dusts less ...flows more freely! 


The Cupped-hand Test 


Let the roller-shaped 
crystals of Westvaco Soda 
Ash pour from your palm. 
i Try another soda ash. 
Note how much faster and 


You can readily see the difference in physical 
characteristics that makes Westvaco Soda Ash unique 
—faster and cleaner to unload and to handle. 


Simple comparative dissolution tests show it’s quicker 


more smoothly Westvaco to dissolve .. . and to produce solutions with crystal 
Soda Ash flows. clarity. Chemical analyses tell you it’s purer, too. . 
low in iron, salts, heavy metals and insolubles ... and 


entirely ammonia-free! 


Only a plant trial, however, can prove how Westvaco 
Soda Ash can simplify and speed up your processing 
and better your end-products. 


If you want to make a few pre-trial tests, we’ll gladly 
supply samples. But be sure to schedule practical 
in-use tests, too, and see what Westvaco Soda Ash can 
do for you. Why not place a trial order now? 


IPO ie U@@as tion WVodey< 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Westvaco Chlor-Alkali Division 


FOOD M RY ; 
ees CHIIEAL General Sales Offices: 


CORPORATION Jy 161 E. 42nd STREET, NEW YORK 17 
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the 1938 Act, particularly some controversies regarding 
certain types of new products that were appearing at, 
apparently, accelerated rates. There was apprehen- 
sion, in some quarters, that some new items were not 
being checked adequately enough to insure public 
safety. Some of the details of that history were con- 
tained in the paper on Food Additives Amendment 
matters that John A. Quill, FDA, presented before the 
Chicago Section of TAPPI on the night of Dec. 1, 1959. 
Mr. Quill, I believe, is head of the Chicago Field Office 
of the U. S. Food and Drug Administration. At that 
time I asked Mr. Quill if I might use a copy of his paper 
in connection with my own proposed technical paper for 
tonight. Mr. Quill did not have an available copy ; but 
on Dee. 5, 1959, I received, from Mr. Quill’s office in 
Washington, copies of the two recent papers by two 
FDA officials that Mr. Quill had used as source material 
for his talk before the Chicago Section of TAPPI on 
December 1. I shall identify those two papers later 
(one by Arthur A. Checchi, FDA, the other by John L. 
Harvey, FDA). 

In any event, with regard to the over-all matters in- 
volved with this present paper, the following Federal 
laws (and proposed laws), apparently, are of significant 
importance (I have not read all of them): 


The Federal Food, Drug, and Cosmetic Act, as Amended; 
The Meat Inspection Act; 

The Poultry Products Inspection Act; 

The Pesticides Amendment (the ‘‘Miller Act ’); 

The Food Additives Amendment of 1958; 

The Amendment (Regarding Oranges; Food Coloring) Ap- 
proved March 17, 1959; this act is also officially identified 
as Public Law 86-2, 86th Congress, 8. 79, March 17, 1959; 
7. Several items of proposed legislation now before Congress, 
one of them reportedly being spoken of as the Color Addi- 
tives Amendment. 


DOLE 08 NO 


In the remainder of this paper, insofar as federal 
laws are concerned, I shall confine myself almost entirely 
with items (1) and (5). But I suggest that those of you, 
whose duties are here involved, also inform yourselves 
(and keep yourselves informed) with regard to (2), (3); 
(4), (6), and (7). 

Insofar as papers and paperboards are concerned, the 
reported present opinion of DA seems to be that any 
paper that comes in contact with food at any time is 
food packaging paper. [Food packaging paper may or 
may not contain a food additive. Only those food 
packaging papers which contain a food additive come 
within the scope of the Food Additives Amendment. 
If such paper can be shown to have been manufactured 
with the intent that it would be used for food packaging 
purposes, and it can be demonstrated to contain unsafe 
substances which do contaminate the food and make it 
unsafe for consumption, it is subject to seizure under 
the Federal Food, Drug, and Cosmetic Act as soon as 
the paper manufacturer or converter introduces it into 
commerce (interstate or intrastate) for ultimate use in 
packaging foods which are known to be introduced into 
interstate commerce. 


FEDERAL FOOD, DRUG, AND COSMETIC ACT, AS 
AMENDED 


The specific “version” from which I shall quote 
briefly is further identified on the front cover page by 
the following: “U.S. Department of Health, Educa- 
tion, and Welfare—Food and Drug Administration— 
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F. D. C. Act, June 1958 Revision.” The following 
appears on the inside of the front cover page: “For 
sale by the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D. C.—Price 35 
cents.’ Under “Contents” on that same page the 
following items (among others) appear and seem, in 
part, particularly significant to us as technical men in 
the paper industry. 


SA DYAAMMDO. wo oss po oop eae ean Ades oe ranoe Section 201; 

“Prohibited acts and penalties’ (under seven categories, 
Sections 301-307) ; 

“Rood” (under eight categories, Sections 401-408) ; 

“General administrative provisions’ (under eight categories, 


Sections 701-707); and 
‘‘Miscellaneous” (under two categories, Sections 901 and 


902). 


In line with what I have already said, the following 
quotations from the above version of the Act seem to be 
of paramount significance (to us as technical men in. 
pulp and paper). 


“Chapter [I —Definitions”’ : 
“Sec, 201. For the purposes of this Act— 


“(f) The term ‘food’ means (1) articles used for food or — 
drink for man or other animals, (2) chewing gum, and (8) — 


articles used for components of any such article.” 

“Sec. 201 (q). 
substance which, alone, in chemical combination or in formula-~ 
tion with one or more other substances, is an ‘economic 
poison’ within the meaning of the Federal Insecticide, 


Fungicide, and Rodenticide Act (7 U.S.C. secs. 135-1385K) 


as now in force or as hereafter amended, and which is used 


in the production, storage, or transportation of raw agricul-— 


tural commodities.” 

“Sec. 201 (r). The term ‘raw agricultural commodity’ 
means any food in its raw or natural state, including all 
fruits that are washed, colored, or otherwise treated in their 
unpeeled natural form prior to marketing.” 


Immediately after Section 201 (r) the following is 
included among other bracketed items. 


“The following additional definitions for food are provided for 
inPOtner-ac ls ween Sec. 201b. Package. The Act of July 
24, 1919 (41 Stat. 271), declares ‘““The word ‘“‘package”’ where it 
occurs in this chapter shall include and shall be construed to 
include wrapped meats inclosed in papers or other materials as 
prepared by the manufacturers thereof for sale.’ ”’ 


“Chapter IV—Food”’: 


“A dulterated Food’’: 


“Sec. 402. A food shall be deemed to be adulterated— 
“‘(a) (1) If it bears or contains any poisonous or deleterious 


substance which may render it injurious to health; but in~ 
case the substance is not an added substance such food shall — 


not be considered adulterated under this clause if the quantity _ 


of such substance in such food does not ordinarily render it — 


injurious to health; or 
“(2) If it bears or contains any added poisonous or added 


deleterious substances, except a pesticide chemical in or on a © 
raw agricultural commodity, which is unsafe within the — 
meaning of section 406, or if it is a raw agricultural commodity — 


and it bears or contains a pesticide chemical which is un- 
safe within the meaning of section 408 (a) ; 

“‘(3) if it consists in whole or in part of any filthy, putrid, or 
decomposed substance, or if it is otherwise unfit for food; 
or 

“(4) if it has been prepared, packed, or held under un- 
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The term ‘pesticide chemical’ means any — 


‘ 


oe 
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substantially increases 


WET 


without mcreasing cost 


Because it is more efficient, Catalin Resin 301 . . . a modified, 
cationic urea-formaldehyde resin . . . can substantially upgrade 
wet strength with the same percentage of resin solids previously 
used .. . or cut resin costs by maintaining present wet strength 
/properties with less resin solids. You gain in other ways too... 
‘Catalin Resin 301 is lighter in color . . . and reacts exceptionally 
well in the presence of dyes. Dry tensile, mullen and folding 
endurance is also improved, 

Usable in a wide variety of bleached and unbleached pulps, 
‘Catalin Resin 301 develops about 50% of its final wet strength as 
it leaves the machine . . . full cure is reached within 2-3 weeks. 
Since wet strength is developed slowly, broke can be easily 
reclaimed. 

' Samples, specification sheets, laboratory data and technical 
assistance are yours for the asking. Catalin welcomes your 
inquiry. 


| 
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Catalin Corporation of America 
One Park Avenue, New York 16, N. Y. 


PLANTS: 
Fords, New Jersey e Calumet City, !!linols 
Thomasville, North Carolina 
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sanitary conditions whereby it may have become con- 
taminated with filth, or whereby it may have been rendered 
injurious to health; or 

‘((5) if it is, in whole or in part, the product of a diseased 
animal or of an animal which has died otherwise than by 
slaughter; or 

“<(6) if its container is composed, in whole or in part, of 
any poisonous or deleterious substance which may render the 
contents injurious to health. 

“(c) If it bears or contains a coal-tar color other than one 
from a batch that has been certified in accordance with 
regulations as provided by section 406: Provided, That this 
paragraph shall not apply to citrus fruit bearing or contain- 
ing a coal-tar color if application for listing of such color has 
been made under this Act and such application has not been 
acted on by the Secretary, if such color was commonly 
used prior to the enactment of this Act for the purpose of 
coloring citrus fruit: Provided further, That this paragraph 
shall not apply to oranges meeting minimum maturity 
standards established by or under the laws of the States in 
which the oranges were grown and not intended for proces- 
sing (other than oranges designated by the trade as ‘packing 
house elimination’), the skins of which have been colored 
at any time prior to March 1, 1959, with the coal-tar color 
certified prior to the enactment of this proviso as F.D.&.C. 
Red 32, or certified after such enactment as External D.&C. 
Red 14 in accordance with section 21, Code of Federal Regula- 
tions, part 9: and Provided further, That the preceding 
proviso shall have no further effect if prior to March 1, 
1959, another coal-tar color suitable for coloring oranges is 
listed under section 406.” 


Note 1: Section 402 (a) (3) above, apparently, includes malo- 
dors that the food actually absorbed from its surroundings, in- 
cluding any of its packaging (including from outer packaging 
materials not in direct contact with the concerned food). 

Note 2: I included Section 402 (c) in the above quotation, 
even though I do not really understand it (or the significance of 
the special Amendment (Regarding Oranges; Food Coloring) 
Approved March 17, 1959, or the significance of the recent re- 
ported de-certifications of certain coloring materials by FDA). 
I really hope that somebody will cooperate and help to clarify 
this whole colors problem for me, particularly the extent to 
which it applies to food packaging papers of any and all kinds). 


““Misbranded Food’’: 


“Sec. 403. A food shall be deemed to be misbranded— 

“(q) If its container is so made, formed, or filled as to be 
misleading. 

“(k) If it bears or contains any artificial flavoring, arti- 
ficial coloring, or chemical preservative, unless it bears 
labeling stating tht fact: Provided, That to the extent that 
compliance with the requirements of this paragraph is im- 
practicable, exemptions shall be established by regulations 
promulgated by the Secretary. The provisions of this para- 
graph and paragraphs (g) and (i) with respect to artificial 
coloring shall not apply in the case of butter, cheese, or ice 
cream.” 


“Tolerances for Poisonous Ingredients in Food and Certification 
of Coal-Tar Colors for Food”: 


“Sec. 406 (a) Any poisonous or deleterious substance added 
to any food, except where such substance is required in the 
production thereof or cannot be avoided by good manu- 
facturing practice shall be deemed to be unsafe for purposes 
of the application of clause (2) of section 402 (a); but when 
such substance is so required or cannot be so avoided, the 
Secretary shall promulgate regulations limiting the quantity 
therein or thereon to such extent as he finds necessary for 
the protection of public health, and any quantity exceeding 
the limits so fixed shall also be deemed to be unsafe for purposes 
of the application of clause (2) of section 402 (a). While 
such a regulation is in effect limiting the quantity of any such 
substance in the case of any food, such food shall not, by 
reason of bearing or containing any added amount of such 
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substance, be considered to be adulterated within the meaning 
of clause (1) of section 402 (a). In determining the quantity 
of such added substance to be tolerated in or on different 
articles of food the Secretary shall take into account the 
extent to which the use of such substance is required or 
cannot be avoided in the production of each such article, 
and the other ways in which the consumer may be affected 
by the same or other poisonous or deleterious substances. 

“(b) The Secretary shall promulgate regulations providing 
for the listing of coal-tar colors which are harmless and suit- 
able for use in food and for the certification of batches of 
such colors, with or without harmless diluents.”’ 


“Tolerances for Pesticide Chemicals in or on Raw Agricultural 
Commodities”: 


Insofar as the involvement of food packaging ma-- 


terials under this heading will possibly be relatively 
small—and because I, myself, am not well enough in- 
formed on the various pesticides problems—I shall not 
quote any portions of the Act under this heading. 


“Chapter V—Drugs and Devices”: 
“Chapter VI—Cosmetics”’: 


Both of these chapters of the Act contain provisions — 
But | 


with regard to adulteration from the package. 
since the Food Additives Amendment of 1958, ap- 


parently, does not apply to Drugs and Cosmetics, I ~ 
shall not quote any sections of the Act that appear ~ 


under said two Chapters V and VI. 

“Chapter VII—-General Administrative Provisions” 
“Chapter VIII—I mports and Exports” 

“Chapter 1X—Miscellaneous” 


Note: Probably somebody at every plant making food packag- - 
ing items should read these last three chapters, particularly some- | 


body in the legal department. I, myself, have not read them. 


Stapled to my copy of the above identified version of — 


the Federal Food, Drug, and Cosmetic Act, As Amended 


is a copy of a separate booklet entitled “General Regula- — 


tions for the Enforcement of the Federal Food, Drug, 
and Cosmetic Act—Title 21, Part 1—U.S. Department 
of Health Education, and Welfare—Food and Drug 
Administration—F. D. C. Regs., Part 1—June 1958 
Revision.” 


That item is also for sale by the Superintendent of — 


Documents— at 25 cents. Unfortunately, I] have not 


yet studied this item. But I do suggest that we all 


regard it as “required reading.” 


Food Additives Amendment of 1958 


This Act (Public Law 85 - 929, 85th Congress, H. R. — 
13254, Sept. 6, 1958) is of such importance that refer- 
For your © 
immediate convenience, however, I am now quoting a ~ 
few excerpts from the Act—namely, those that it is | 
particularly important for us, as paper industry ‘‘scien-— 
But please be in- — 
formed that italics that appear in these quotations from — 


ence should be made to the official version. 


”) 


tists,’ with which to be familiar. 


the Act are my own: 
“An Acr” 


To protect the public health by amending the Federal Food, | 


Drug, and Cosmetic Act to prohibit the use in food of ad- 


ditives which have not been adequately tested to establish 
Fi 


their safety.” 


Be it enacted by the Senate and House of Representatives 


of the United States of America in Congress assembled 
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Ss fon A A HOT SPOT! 
WOODBERRY 403 


Synthetically Reinforced Full-Faced Asbestos Dryer Felt 


/ WOODBERRY 403 dryer felt is designed specifically to yield optimum drying 
| efficiency in the hottest positions. It’s a rugged workhorse bred to resist 
' punishment on three distinct levels — extreme temperature, high speed and chemical 


degradation — all at once! This three-fold toughness and the unusual drying 


balancing of the elements in its construction. An Asbestos face gives maximum 
protection from excessive heat. Synthetic reinforcement in the asbestos face and 
in the back strengthens the felt through and through — adds longer life; provides 
resistance to abrasion and chemical deterioration. The unique open construction 
of the back permits moisture to be driven off quickly and promotes unprecedented 
drying efficiency for this type of felt. WOODBERRY 403 
is prestretched, preshrunk and fully heat stabilized. 


There’s an individual felt for virtually every paper machine 
position and every paper-making need. 
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That this Act may be cited as the “Food Additives Amend- 
ment of 1958.” 

Sec. 2. Section 201, as amended, of the Federal Food, 
Drug, and Cosmetic Act is further amended by adding at the 
end of such section the following new paragraphs: 


“(s) The term ‘food additive’ means any substance the 
intended use of which results or may reasonably be expected 
to result, directly or indirectly, in its becoming a component 
or otherwise affecting the characteristics of any food (in- 
cluding any substance intended for use in producing, manu- 
facturing, packing, processing, preparing, treating, packaging, 
transporting, or holding food; and including any source of 
radiation intended for any such use), if such substance 
is not generally recognized, among experts qualified by scientific 
training and experience to evaluate its safety, as having been 
adequately shown through scientific procedures (or, in the 
case of a substance used in food prior to Jan. 1, 1958, through 
either scientific procedures or experience based on common 
use in food) to be safe under the conditions of its intended use; 
except that such term does not include— 


“(1) a pesticide chemical in or on a raw agricultural 
commodity; or 


(2) a pesticide chemical to the extent that it is intended 
for use or is used in the production,s torage, or transporta- 
tion of any raw agricultural commodity; or 


““(3) any substance used in accordance with a sanction or 
approval granted prior to the enactment of this paragraph 
pursuant to this Act, the Poultry Products Inspection Act 
(21 U.S.C. 451 and the following) or the Meat Inspection 
Act of March 4, 1907 (34 Stat. 1260), as amended and 
extended (21 U.S.C. 71 and the following). 


“(t) The term ‘safe,’ as used in paragraph (s) of this section 
and in section 409, has reference to the health of man or 
animal.” 


Sec. 3. (a) Clause (2) of section 402 (a), as amended, of 
such Act is amended to read as follows: “‘(2) (A) if it bears 
or contains any added poisonous or added deleterious sub- 
stance (except a pesticide chemical in or on a raw agricultural 
commodity and except a good additive) which is unsafe 
within the meaning of section 406, or (B) if it is a raw agri- 
cultural commodity and it bears or contains a pesticide 
chemical which is unsafe within the meaning of section 
408 (a), or (C) if it is, or it bears or contains, any food additive 
which is unsafe within the meaning of section 409: Provided, 
That where a pesticide chemical has been used in or on a 
raw agricultural commodity in conformity with an exemption 
granted or a tolerance prescribed under section 408 and such 
raw agricultural commodity has been subjected to processing 
such as canning, cooking, freezing, dehydrating, or milling, 
the residue of such pesticide chemical remaining in or on 
such processed food shall, notwithstanding the provisions of 
sections 406 and 409, not be deemed unsafe if such residue in 
or on the raw agricultural commodity has been removed to 
the extent possible in good manufacturing practice and the 
concentration of such residue in the processed food when 
ready to eat is not greater than the tolerance prescribed for 
the raw agricultural commodity ;.” 


(b) Section 402 (a), as amended, of such Act is further 
amended by striking out the period at the end thereof and 
inserting in lieu thereof a semicolon and the following: 
“or (7) if it has been intentionally subjected to radiation, 
unless the use of the radiation was in conformity with a 
regulation or exemption in effect pursuant to section 409.” 


(c) The first sentence of section 406 (a) of such Act is 
amended by striking out ‘‘clause (2)’’ wherever it appears 
in such sentence and inserting in lieu thereof ‘‘clause (2) 
(A).” 

Sec. 4. Chapter IV of such Act is amended by adding at 
the end thereof the following new section: 
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“00D ADDITIVES” 
“Unsafe Food Additives” 


“See, 409. (a) A food additive shall, with respect to any 
particular use or intended use of such additives,be deemed to 
be unsafe for the purposes of the application of clause (2) 
(C) of section 402 (a), unless— 

“(1) it and its use of intended use conform to the terms 
of an exemption which is in effect pursuant to subsection (i 
of this section; or 

(2) there is in effect, and it and its use or intended use 
are in conformity with, a regulation issued under this section 
prescribing the conditions under which such additive may 
be safely used. 

While such a regulation relating to a food additive is in 
effect, a food shall not, by reason of bearing or containing 
such an additive in accordance with the regulation, be 
considered adulterated within the meaning of clause (1) 
of section 402 (a). 

‘Petition to Establish Safety 


“(b) (1) Any person may, with respect to any intended use 
of a food additive, file with the Secretary a petition proposing 


the issuance of a regulation prescribing the conditions under — 


which such additive may be safely used. 
“Action on the Petition” 
“(¢) (1) The Secretary shall— 


“(3) No such regulation shall issue if a fair evaluation of j 


the data before the Secretary— 


(A) fails to establish that the proposed use of the food ~ 


additive, under the conditions of use to be specified in the 


regulation, will be safe: Provided, That no additive shall be . 


deemed to be safe if it is found to induce cancer when ingested by 
man or animal, or if it is found, after tests which are appropriate 


for the evaluation of the safety of food additives, to include cancer — 


in man or animal; or 


“(B) shows that the proposed use of the additive would — 
promote deception of the consumer in violation of this Act — 
or would otherwise result in adulteration or in misbranding 


of food within the meaning of this Act. 
“(4) If, in the judgment of the Secretary, based upon a 


fair evaluation of the data before him, a tolerance limitation — 


is required in order to assure that the proposed use of an 
additive will be safe, the Secretary— 

“(A) shall not fix such tolerance limitation at a level higher 
than he finds to be reasonably required to accomplish the 
physical or other technical effect for which such additive is 
intended; and 

“(B) shall not establish a regulation for such proposed 
use if he finds upon a fair evaluation of the data before him 
that such data do not establish that such use would accomp- 
lish the intended physical or other technical effect. 


“(5) In determining, for the purposes of this section, 


whether a proposed use of a food additive is safe, the Secre- 
tary shall consider among other relevant factors— 
“(A) the probable consumption of the additive and of any 


substance formed in or on food because of the use of the addi- — 


tive; 


“(B) the cumulative effect of such additive in the diet of man | 


or animals, taking into account any chemically or pharmacologi- 
cally related substance or substances in such diet; and 

“(C) safety factors which in the opinion of experts quali- 
fied by scientific training and experience to evaluate the 
safety of food additives are generally recognized as appro- 
priate for the use of animal experimentation data. 

Sec. 6. (a) Except as provided in subsections (b) and (ce) 
of this section, this Act shall take effect on the date of its 
enactment. 

(b) Except as provided in subsection (c) of this section, 
section 3 of this Act shall take effect on the one hundred and 
eightieth day after the date of enactment of this Act. 

(c) With respect to any particular commercial use of a 
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They’re both dogs, but... 


each is in a class by itself . . . like Wyandotte’s PURECAL® O 


Only the tame dog is man’s best friend; the wild one 
is anything but. And special care in handling accounts 
for much of the difference. 

This is true of calcium carbonates, as well. Wyan- 
dotte Purrcat O is in a class by itself because it gets 
special handling. You see, Wyandotte’s double refining 
—a unique reaction process— yields precipitated 
calcium carbonates that exceed U.S.P. purity stand- 
ards. Particles are uniform in size, cubical in shape, 
and agglomerate-free — for best flow and _ leveling. 
Whiteness is exceptional. 
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Wyandotte CHEMICALS 


These properties produce multiple benefits. Purity 
alone gives PurecaL O outstanding advantages in 
paper-coating formulations: It carries no trace of grit 
to cause printing-plate wear, and is free of contami- 
nants that affect color clarity. 

Discover for yourself how Purecat O can help 
you make a better sheet to sell at competitive prices. 
Write for samples and technical data, today. Wyan- 
dotte Chemucals Corporation, Dept. 758-T, Wyandotte, 
Michigan. Offices in principal cities. 


MICHIGAN ALKALI DIVISION 
PACING PROGRESS WITH CREATIVE CHEMISTRY 


food additive, if such use was made of such additive before 
Jan. 1, 1958, section 3 of this Act shall take effect— 

(1) either (A) one year after the effective data established 
in subsection (b) of this section, or (B) at the end of such ad- 
ditional period (but not later than two years from such ef- 
fective date established in subsection (b) as the Secretary 
of Health, Education, and Welfare may prescribe on the basis 
of a finding that such extension involves no undue risk to the 
public health and that conditions exist which necessitate the 
prescribing of such an additional period, or 

(2) on the date on which an order with respect to such use 
under section 409 of the Federal Food, Drug, and Cosmetic 
Act becomes effective, whichever date first occurs. 

Sec. 7. Nothing in this Act shall be construed to exempt 
any meat or meat food product or any person from any re- 
quirement imposed by or pursuant to the Poultry Products 
Inspection Act (21 U.S.C. 451 and the following) or the Meat 
Inspection Act of March 4, 1907, 34 Stat. 1260, as amended 
and extended (21 U.S.C. 71 and the following).” 


Note 1: The first italicized section in the above quotations 
from the Food Additives Amendment of 1958 represents what has 
become known as the “‘Delaney Clause’’ (named after Congress- 
man James J. Delaney—Representative from New York, Seventh 
District—Queens County—whose biography appears on Page 
102, ‘‘Congressional Directory,” 86th Congress, Ist Session, 
March 1959—and whose name is also listed on page 252 of the 
same issue of the ‘‘Congressional Directory’’ as a member of the 
House Rules Committee. Reportedly, the current FDA inter- 
pretation of the so-called Delaney Clause is that the tolerance for 
any such substances added to food is zero (meaning absolutely 
zero). This, reportedly, is causing very serious chemical analysis 
problems, particularly because, while the most sensitive presently 
available analytical procedure for the alleged suspect might 
“show’’ it absent today, a possible future more sensitive analytical 
method for the same alleged suspect might show it to be present 
in the same identical sample next year—or, say, ten years from 
now. Apparently, similar analytical difficulties may also arise 
with regard to certain other substances, such as those concerned 
in the second portion that I have italicized, or for possible other 
added substances for which a zero tolerance may be imposed, now 
or in the future. 

Note 2: In connection with Note 1 above, it is suggested that 
you examine the ‘‘revised’’ so-called “‘FDA white list’’ that was 
published in the Nov. 20, 1959, issue of the ‘“‘Federal Register,’’ 
particularly with regard to six identified items formerly ‘‘ap- 
proved’’ but now deleted (‘‘approval’’ withdrawn). Said dele- 
tions were, apparently, made because certain grades only of those 
six commodities may, possibly, contain objectionable impurities, 
even though the chief component in each case may, apparently, 
be regarded as safe. Reportedly, in the opinion of experts, it 
has been suggested that, in such cases, it is advisable to consult 
with the specific suppliers concerned and the specifically con- 
cerned officials of the FDA. 


FEDERAL ADMINISTRATIVE AGENCIES 


The principal officers, officials, and agencies concerned 
with the administration of the laws referred to above 
are, I believe, the following: 


a. Department of Health, Education and Welfare—Arthur S. 
Fleming Secretary 
A. Food and Drug Administration* 
Commissioner—George P. Larrick 
Deputy Commissioner—John L. Harvey 
Scientific Director—Paul L. Day 
Executive Officer—Leo L. Miller 
Director of— 
Division of Federal-State Relations—James C. Pear- 
son 
Division of Public Information—Wallace F. Janssen 
Bureau of Biological and Physical Sciences—Robert 
S. Roe 
Division of Antibiotics—Henry Welch 
Division of Cosmeties—G. Robert Clark 
Division of Food—O. L. Kline 
Division of Microbiology—Glenn G. Slocum 
Division of Nutrition—(Vacant) 
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Division of Pharmaceutical Chemistry—Frank H. , 
Wiley 
Division of Pharmacology—Arnold J. Lehman 
Bureau of Enforeement—Malcolm R. Stephens 
Division of Regulatory Management—Kenneth L. }! 
Milstead 
Bureau of Field Administration—Allan KE. Rayfield 
Bureau of Medicine—William H. Kessenich 
Bureau of Program Planning and Appraisal—Shelhey / 
T. Grey 


b. Department of Agriculture—Ezra Taft Benson, Secretary 


Note: I am not now sufficiently informed to say anything 
more regarding to what extent the U. S. Department of Agri- 
culture exercises regulatory powers with regard to food packaging 
materials, excepting that one of its regulatory divisions, the Meat 
Inspection Division (A. R. Miller, Director), is probably in- 
volved. 


RECENT RELEASES, ETC. BY THE FOOD AND DRUG 
ADMINISTRATION 


In view of the complexities, etc., involved in the ad- 
ministration of the Food Additives Amendment it is, 
perhaps, both unfair and hazardous for men in our 
industry to base their conclusions on unofficial sources, 
or on some of the early reported views of the Food and I 
Drug Administration. I suggest that you obtain copies - 
of the following three very recent releases (a, b, and ¢) | 


S 


from the Department of Health, Education, and Wel- 
fare, Washington 25, D. C.; also that you obtain copies | 
(from some source) of the ‘‘safe’’ items listed in the re» 
leases identified in (d), (e), and (f) below. a 

a. Food Packaging Under the Food Additives Amend 
ment—What Needs to Be Done,” by Arthur A. Checchi_ , 
Assistant to the Deputy Commissioner, Food and Drug | 
Administration (‘For presentation at the 14th Annuai ! 
Paper and Plastics Conference, Edgewater Beach | 
Hotel, Chicago, IIl., Sept. 22, 1959’). “4 

b. ‘Experience with the Food Additives Amendment,” ’ 
John L. Harvey, Deputy Commissioner, Food and Drug” 
Administration (‘For Release Upon Delivery’’—‘‘For 
delivery at the American Public Health Association | 


Convention in Atlantic City, N. J., Oct. 20, 1959’). 


Note: Some of you probably heard Mr. Checchi’s paper at the } 
concerned TAPPI Fourteenth Paper-Plastics Conference. Mr. 
Checchi retired to private business recently. I had intended, | 
originally, to quote excerpts from both Mr. Harvey’s paper and | 
Mr. Checchi’s paper, but limitations of space and time have ? 
made that impracticable. In any event, I feel that both papers, . 
complete, are ‘‘required reading’’ on these matters. 


ce. “Incidental Food Additives,’ by Winton B.. 
Rankin, Assistant to the Commissioner, Food and Drug ! 
Administration (“Tor delivery at Food and Drug Ad- 
ministration—Food Law Institute Conference, Wash- 
ington, D. C., Nov. 16 and 17, 1959’’). e 


Note: J regard the reading of the paper by Mr. Rankin as- 
another “must’’ item. 3 


New 


+ Sere 


d. The Specific List of “Substances that were proposed | 
for classification as generally recognized as safe” that | 
was published in the “Federal Register’ of Dec. 9, 1958. - 

e. The Specific List of “Substances that are proposed 
for classification as generally recognized as safe’’—‘Spices - 
and Other Natural Seasonings (Leaves, Roots, Barks, . 
Berries, etes)? 55 42% that was published in the “Federal | 
Register” of April 21, 1959. 


| 
a 

4) 
* Names and titles taken from ‘Congressional Directory,”’ 86th Congress, | 


Ist Session, March, 1959. But Dr. M. Fischbach i i ivision ° 
of Food and Dr. O. L. Kline is now Chief, Tiere of Aint a 


X 
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| Dilts furnishes complete installation including oven and drive. 


| Present users of the Black-Clawson Universal Pilot Plant Coaters in- 
I clude Crossett Paper Mills, shown in above photo, Minnesota Mining 
and Manufacturing Company, Ozalid Division of General Aniline and 
Film Corporation, Oxford Paper Company, Koppers Company and many 
other major manufacturers. 

| Let us demonstrate to you the versatility of this machine in our 
| Coating Laboratory. Call or write today. 


| The Black-Clawson Company 
Dilts Division, Fulton, N. Y. 
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t. The Specific List of “Substances that ore generally 
recognized as safe’ that was published in the ‘Federal 
Register” of Nov. 20, 1959. 

Note: As already explained earlier in this paper, it ‘‘with- 
draws the approval’’ of six specific substances that had pre- 
viously been “‘approved’’ per item (d) above. 

SOME IMPORTANT TECHNICAL MEETINGS WHERE 
FDA OFFICIALS WERE ALSO PRESENT 

a. Meeting of the Packaging Institute, Hotel Statler, 
New York, N. Y., March 3, 1959. Several of the 
technical papers, etc., only presented at the New York, 
and subsequent meetings were published Dec. 10, 1959 
by the Packaging Institute. 

b. Special Course in Food Technology (20.82S Food 
Technology), Massachusetts Institute of Technology, 
Cambridge, Mass., June 22—26, 1959. To me, person- 
ally, this was the most valuable, interesting, informative 
5-day course of instruction that I, myself, have ever had 
the privilege to attend (5 full days of concentrated effort 
on the part of both “faculty” and ‘‘students”). About 
58 students were enrolled, many of them prominent 
persons from industry, educational institutions, the 
military, governmental career men, etc.—plus a few 
technical men from the paper industries. About 27 
prominent men from many fields connected with foods, 
food processing, food regulations, etc., spoke upon many 
food technology problems, including food packaging 
and the Food Additives Amendment. A number of 
these speakers were key men with FDA and other gov- 
ernmental agencies, Federal, State, and Foreign. Dur- 
ing that same week the Association of Food and Drug 
Officials of the United States had its annual convention 
in Boston, Mass. A number of us attended the annual 
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banquet of said Association (which includes both State 
and Federal public health officials). At that banquet 
Arnold J. Lehman, M.D., Chief, Division of Pharma- 
cology, Food and Drug Administration, was signally 
honored for some of his outstanding specific contri- 
butions in the public health field. 


This special Summer Session course was conducted | 


by the late Dr Bernard E. Proctor, Head, Department 
of Food Technology, M.I.T., and Dr. 8. A. Goldblith, 
Executive Officer, Food Technology, M.I.T.  Pro- 
fessor Proctor was a current member of the Food Tech- 
nology Subcommittee, Food Protection Committee, 
National Research Council. 

I have no knowledge regarding whether or not any 
similar course will be given by Massachusetts Institute 
of Technology in the future. 


c. Eleventh Annual Conference of the Association of / 


Food and Drug Officials of the Southern States, Battle 
House Hotel, Mobile, Ala., April 27-29, 1959. Some 
of you that are present tonight may also have been at 
that meeting. One of the speakers was James C. 
Pearson, Director, Division of Federal-State Rela- 
tions, Food and Drug Administration. 

d. TAPPI Fourteenth Paper-Plastics Conference, 
Edgewater Beach Hotel, Chicago, Ill., Sept. 21-23, 
1959. This meeting was referred to above. I did not 
attend that meeting. 

e. Meeting of the Packaging Institute (Packaging 
Institute’s 21st Annual National Packaging Forum), 
Hotel Statler, New York, N. Y., Nov. 16-18, 1959. 
One of tbe speakers at that meeting was John L. 
Harvey, Deputy Commissioner, Food and Drug 
Administration. I did not attend that meeting. 
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Slimes in 


PLAYING TWENTY QUESTIONS with the 
problem of whether slime is animal, vegetable 
or mineral points up to the fact that in paper 
mill practice, the word “slime” is no longer 
| restricted to microbiological growths. 

To mill men, slimes are any of the slimy 
| deposits which may appear, ranging in content 
' from hydrated fines and true microbiological 
| shmes through hydrated aluminum oxide gels 
; and entrained pitch, iron, silica and calcareous 
substances. 


identification Critical 

Obviously, any appearance of slime in a mill 
system calls for positive identification of its sub- 
stance, and action to bring it under control. 

In appearance, it is usually difficult to detect 
any real difference between slime caused by 
| bacteriological growth and that produced by 

masses of wet, hydrated stock and inorganic gels. 
| Laboratory analysis is necessary to provide the 
| detailed information required for an expert to 
|} recommend the type of control program to be 
followed. 


Variety of Analyses Needed 
Nalco Field Service Men have the training 
| and experience needed to deal quickly and effec- 
| tively with paper mill slimes. They carry test 
| equipment to analyze your system... not only 
' for microbiological activity, but also for the 
| many organic and inorganic elements that are 
part of most deposits. Supplementing their on- 
the-spot service is the Nalco Paper Process 
_ Laboratory, a service and research center 
equipped for the most exacting analysis work 
and for comprehensive research on every phase 
of pulp and paper mill slime control. 
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Paper and Paperboar 
~._ Manvfacture 


ETABLE O 


Prevention vs. Remedy 
Keeping slimes from forming in mill systems 
with a preventive program has proved by far the 
most economical way to operate. Waiting for the 
appearance of slime before applying remedial 
treatment invites expensive time and quality 
losses, as well as higher treating costs. 


Microbiological section of the Nalco Laboratories. 


es 


Nalco’s Year ‘Round Service 

Seasonal variations in slime-forming condi- 
tions make effective slime control programs 
anything but static in nature. Your Nalco Repre- 
sentative is the man to put on the job to secure 
positive, low-cost slime prevention...all year long. 

Call him—or write today for Nalco Bulletin P1. 

Nalco Chemical Company, 6216 West 66th Place, 
Chicago 38, Illinois. Branches and affiliates in 
Canada, Germany, Italy and Spain. 


S 


= 
> 
a 
“” 


N 


i) 
2e 
m 
= 
oS 
> 
“” 


& 


=x 
m 
= 
ro) 
> 
= 
Ze) 


N 


OQ 
= 
m 
= 

SS 
> 
-— 
nn 


s 


Q 
Be 
taal 
= 
a 
> 
n= 
wo 


S 


o 
25 
m 
= 
fae) 
> 
= 
ao 


S 


a 
== 
m 
= 
ie) 
> 
r= 
ize) 


‘ 


Qa 
=e 
inal 
= 
3: 
> 
le 
n 


S 


CHEMICALS 


tule 


CHEMICALS 


CHEMICALS 


Mdlec 


CHEMICALS 


SLA 


f. Second Annual Food and Drug Administration— 
Food Law Institute (FLI) Conference, held in the Audi- 
torium of the Department of Health, Education, and 
Welfare, Washington, D. C., Nov. 16 and 17, 1959. 
Regarding the papers and discussions at this very 
important meeting I suggest very strongly that you 
consult such periodicals as the Nov. 23, 1959, issue 
of the weekly newsletter, Food Chemical News, and the 
Nov. 30, 1959, issue of the magazine, Chemical and 
I did not attend that meeting. 

g. Meeting of the Chicago Section of TAPPI, Chicago 
Bar Association Building, Chicago, IIll., Dec. 1, 1959. a. 
In ‘‘History” I have already spoken about the talk 
John A. Quill, 


Engineering News. 


that was made at that meeting by 


Office. 


MURC 


A complete piece of machinery, 
built, erected and match-marked in 
our plant for erection at the mill 
.,. rugged and sturdy to withstand 
the extremely hard usage to which 
a pulpwood slasher is subjected 

. . quick and easy change saw 


arbors .. . V-Belt driven saws. 


PULPWOOD 
SLASHER 


ENGINEERED 


AND BUILT TO DO 
A PARTICULAR 
JOB 


The MURCO Pulpwood Slasher can be furnished with any number of 
saws to cut any specified length stick of any maximum diameter. . . 


also complete with a !og haul if required . . 


. chain feed drive can be 


furnished to incorporate a multiple speed motor so that the speed of 


the feed can be changed if desired. 


WRITE FOR QUOTATIONS 


Send us the following ... length 
of logs to be cut... desired 
length of logs after cutting . . 
maximum diameter of logs cut 
. species of wood to be cut... 
volume to be cut in cords per hour. 


D. J. MURRAY MANUFACTURING CO 


Manufacturers Since 16§3 WAUSAU, WISCONSIN 
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MURCO equipment for pulp and paper 
mills includes — barking drums, multiple 
knife pulpwood chippers, wastewood 
chippers, re-chippers, chipper discs, V- 
type spouts and chip crushers . . . stain- 
less steel flat screens, level vibrating 
double deck chip screens, knot screens 
. . » barking drums, hydraulic wood split- 
ter, quick opening gate valves .. . roll 
heading machines, pneumatic winder 
shafts, mechanical winder shafts, hydrau- 
lic roll lowering tables, power dam gate 
hoists. 


yy} 


My 


ar ost 


U. 8. Food and Drug Administration, Chicago Field 


REFERENCES AND REFERENCE SOURCES 


The following books, technical papers, periodicals, 
sources, etc., are items of special interest that have 
come to my attention more or less accidentally. 
Certainly there must be many other very important 
items and sources of information in these matters 
about which I now have little, or no, knowledge. 
“Gold is where you find it.” 

Some standard textbook on food matters, such 
as the three-volume, 2580- page book, “The Chemistry 
and Technology of Food and Food Products,” Morris 


B. Jacobs, Ph.D., Editor, Second 
Edition (1951), Interscience Pub- 
lishers, Inc., New York, N. Y. 

b. The paper-bound book (ap- 
proximately 106 pages), ‘‘Appraisal of 


the Safety of Chemicals in Food, 


Drugs, and Cosmeties,’’ Edited and 
Published by The Editorial Commit- 


tee, Association of Food and Drug — 


Officials of the United States, Edito-_ 


rial Office, 2411 N. Charles St., Bal- 


timore 18, Md. This is an “absolute — 


must” item. 
ce. The paper-bound book (ap- 


proximately 408 pages), ‘‘Handbook ~ 


of Toxicology, Volume I, Acute Tox- 
icities,’’ Edited by William 8. Spector, 
(1956), W. B. Saunders Co., Phila- 
delphia, Pa. 


d. The 48-page booklet, “Food 7 


Packaging Materials, Their Composi- 
tion and Uses’’—A Report of the Food 
Protection Committee, Food and 
Nutrition Board” (of the National 
Academy of Science-National Re- 
search Council). This is Publication 
645, National Academy of Sciences- 
National Research Council, Wash- 
ington 25, D. C. (November, 1958). 


This is another “absolute must” 
item. This publication lists the 
membership of the Food Protection 
Committee, and of its Food Tech- 
nology Subcommittee. As con- 
cerned technical men, we need to 


be familiar with the membership, — 


duties, and advisory capacities of 
these two committees. This par- 


ticular publication does not list the 2 
names of the men, from various — 


fields, who serve as liaison men to 
the Food Protection Committee. At 
this time, I do not happen to know 
how one may obtain the names, etc., 
of the men who serve as liaison men 
to the Food Protection Committee. 

e. The weekly news magazine of 
the American Chemical 
Chemical and Engineering News. 
In particular, I call your attention 


to the Nov. 30, 1959, issue, page | 
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PROVEMENT IN 
UNIFORMITY 


These highly-magnified 
unretouched photographs 
clearly show 

remarkable benefits 
provided by use of 
KELGIN XL° 

in improving uniformity 
of printing. 


SS SS 


2% KELGIN XL PLUS STARCH SAME RUN WITH STARCH ONLY 


OF PRINTING 


on paper and paper board 


ACHIEVED BY KELCO ALGINS 


' You, too, will achieve this kind of improved Start getting these advantages in your opera- 
( printability and achieve all these benefits by ap- tion. Call or write your nearest regional office 
_ plying Kelgin XL solution to your paperboard: for a technical representative. . 
“1. More uniform color, 2. Although less color is YOURS ON REQUEST: Technical Bulletin details 
used, increased color value is obtained. 3. Better latest data on Kelco surface sizing agents includ- 
definition of printing. 4. Degree of color pene- ing specific solutions to problems of improving 
tration can be controlled precisely. 5. Smoother densometer, printability, uniformity, smooth- 
board, increased density. ness, reduction of machine down time. 


products of KELCO COMPANY 


120 Broadway, New York 5, N. Y. * 20 N. Wacker Dr., Chicago 6, Ill. * 530 W. Sixth St., Los Angeles 14, Calif. * Cable Address: Kelcoalgin — New York 
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40, “Government, Industry Airs Additives Prob- 
lems—Industry may have trouble meeting deadline 
on additive approvals, FDA-FLI conference hears.”’ 

f. The weekly newsletter type periodical, Pood 
Chemical News—the publication of which started with 
the March 16, 1959, issue—particularly, the issue of 
Nov. 23, 1959 (which also covers the recent FDA- 
FLI conference) and other recent issues. I, personally, 
have found this publication extremely helpful (Price 
$150 a year, Additional subscriptions $100). 

g. The weekly magazine, Chemical Week, published 
by McGraw-Hill Publishing Co., Inc., 330 W. 42nd 
St., New York 36, N. Y. 

h. The bi-weekly loose leaf service of Commerce 
Clearing House, Inc., entitled" Food Drug Cosmetic 


Law Reports. A principal office of the publisher is 
at 420 Lexington Ave., New York 17, N. Y. I have 
not seen any issue of this publication, but very recently 
it was recommended to me very highly by a friend who, 
personally, qualifies as one of the “experts qualified | 
by scientific training and experience to evaluate safety” 
in connection with paper food packaging materials. 
The price is $105 per year for 2 years, or $120 for 1 
ear. 

: i. The Quarterly Bulletin—Association of Food & 
Drug Officials of the United States. Editorial Office, 
Dr. Wm. F. Reindoller, 301 W. Preston St., Balti- 
more 1, Md.—Business Office, Joe F. Lakey, Texas 
State Department of Health, Austin 1, Texas. 


Note: This is a ‘‘must’’ item. 


THE V-NOTCH 
MEETS FUTURE 
DEMANDS, TOO 


es >, 


They tell us it’s a growing America. 
It is. 


You know already you’ll need to expand 
to keep pace with demand. 


That’s why the V-notch Chlorinator has 
such tremendous range. The precision 
shaped groove in a V-notch plug is made 
to control chlorine completely to one 
eight-hundredth of the maximum ca- 
pacity of your machine. In fact, this 
is standard in some of the V-notch 
chlorinators. 


Your W&T representative will help you 
size your V-notch chlorinator so that 
when your treatment needs step up—you 
simply snap in the next size rotameter. 


Without buying a new machine, you get 
the same quick, accurate control in a 


: A booklet, “The V-notch iti ial ittee: 4 
new working feed range. Lion Ge a ditives Liaison Committee; the 
the WET Vinoteh Chionavater Boxboard Research and Develop- 
And, of course, the right plastics make _ features. For your copy ment Association; and several other 
the whole chlorinator chlorine-proof, write Dept. S-133.91 


He : is ‘ad 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 


j. Probably some of the other 
periodicals and or publications of 
the American Chemical Society 
(besides item (e) above) frequently 
also carry new analytical procedures 
and other timely information with 
regard to food additives problems. 


Note: The items through (j) above are 
not intended to be anything like an all- 
inclusive references list in these matters. 
There are many other helpful domestic — 
and foreign books and publications in this — 
field, such as those of the Institute of Paper 
Chemistry, the American Association for 
the Advancement of Science, the Society 
for Chemical Industry (British) ete. IT 
simply have not had sufficient time te 
locate many of them. 


—— 


q 


TRADE ASSOCIATIONS ETC., 
i 4 ACTIVELY AT WORK IN 
ay Y cs CONNECTION WITH CONCERNED 

i PROGRAMS 
li i} Reportedly, the officials of the 

ae Food and Drug Association often 
prefer to discuss broad and specific 
industry programs on matters of 
this kind with the trade associa- 
tions of the industries concerned. 
The following are a very few of the 
many trade associations that are 
particularly active in connection 
with the paper industry programs in 
food packaging: 

a. Trade Associations of the Paper 
Industry, Proper: Reportedly, such 
agencies as the American Paper 
and Pulp Association, APPA; the — 
National Paperboard Association, — 
NPA; the Chemical Additives Com- — 
mittee of APPA; the Biological — 
and Chemical Research Committee | 
of NPA; the APPA-NPA Food Ad-~ 


ee ee 


hd 


AW, 


ae 


paper industry trade associations, 
some of which are, also, already 
known to you. 

b. Trade Associations, etc., Among — 
Suppliers to the Paper Industry: — 
Reportedly, such agencies as the 
American Petroleum Institute, API; 
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Clean, crisp-appearing correspondence—the 
sort that commands attention ona busy desk— 


is assured when the paper contains 


| 3usi ; letterheads 
| Glidden Zopaque. Business le e 


| Zopaque, the whitest white pigment obtainable, with the mark of 


Reeceesoreors 


combines high hiding power and opacity us quality are made with 
with ideal mixing qualities. It is readily 


Glidden Zopaque 


dispersible and available in a variety of grades a Sere, trates reg Sa 
Titanium Dioxide 
for paper formulations. 


Write now for full information on how 


eee veces nes 


in making superior paper products. 


NEST PIGMENTS FOR INDUSTRY 


The Glidden Company 
Chemicals— Pigments— Metals Division 
Baltimore 26, Maryland 


(This advertisement js printed on paper stock 
containing Glidden ZOPAQUE Titanium Dioxide. ) 


a leading’ 


manufacturer 


of wires for 
book 


APPLETON 
WIRES 
ARE 
GOOD 
WIRES 


APPLETON WIRE WORKS CORP, PLANTS AT APPLETON, WIS, AND MONTGOMERY, ALA.: INTERNATIONAL -WIRE WORKS, MENASHA, WIS, AN AFFILIATED COMPANY 
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into dispersion tank at 12.5 tons per hour. 


HIGHLY THIXOTROPIC clay-starch 


| Designed to handle clay in bulk as a 
_ slurry, this new mixing system at 
| Blandin Paper Company, Grand 
' Rapids, Minn., helps in four ways to 
i prepare coatings at record low cost. 
_1. The system itself cost much less to 


_ build than comparable coating facili- 
ties. 


2. It permits the purchase of lower- 
_ cost bulk clay. 


_3. Ended are the problems of space- 
wasting dry storage, handling of 
_bags, and dust. Clay is always ready 
| for immediate use. 


4, One man per shift handles all 
|operations—with the help of 20 


LIGHTNIN Mixers ranging in size 
from 3 to 75 hp. 


_ What mill management says 


“We knew that mixing was going to 
be a vital part of our new process,” 
says Harold F. Zigmund, Blandin’s 


MAKEDOWN One 75-hp LIGHTNIN Mixer slurries 
50 tons of dry clay—a hopper-car load—as it feeds 


slurry from 
« cooker turns over in two tanks equipped with 10-hp 
) LIGHTNIN Mixers. Then it moves to 1,000-gallon 
) storage tanks where 5-hp LIGHTNIN Mixers keep it 
oi thoroughly blended to prevent crusting before use. 


vice-president in charge of manufac- 
turing. “We required equipment that 
was sound and could give us the proc- 
ess result we were looking for. 
“LIGHTNIN Mixers have enabled us 
to accomplish both of our goals. The 
cooperation and service we have 
obtained from the M1xco field repre- 
sentative have been most helpful tous.” 
Since completing the new coatings 
plant, Blandin has decided to use 
LIGHTNIN Paper Stock Agitators on 
the mill’s three brown-stock chests, a 
neutralization chest, anda broke chest. 
Guaranteed mixing performance 


CLAY SLURRY at 71% solids waits in five 120- 


ton storage tanks, held in uniform suspension by 
10-hp LIGHTNIN Mixers. 


STARCH MEETS WATER in 1,000-gallon tanks. 
Then clay slurry is charged, reducing solids to 
52-58%. A 3-hp propeller-type LIGHTNIN 
Mixer in each tank assures consistent density of 
feed to continuous cooker. 


WwW 


“One man, 2O mixers clobber cost of coatings 


can mean savings for you, just as it 
does for Blandin. And it’s easy to get. 
At a call from you, an experienced 
LIGHTNIN Mixer representative can 
size up your needs and help you select 
precisely the right mixing system to 
deliver the results you want. 

He draws upon the experience of 
thousands of test runs, and successful 
installations in several hundred mills. 
He offers you widest possible choice 
of standard power-speed combina- 
tions and mixer designs. Call him in 
now (he’s listed in Paper & Pulp Mill 
Catalog). Or write us direct. 


Lightnin Mixers. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 142-a Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


certain manufacturers of rosin, and rosin sizes; certain 
manufacturers of wax sizes; the Synthetic Organic 
Chemical Manufacturers Association, SOCMA; the 
Corn Industries Research Foundation; and others. 

c. Research Organizations: The Oct. 31, 1959, 
issue of the magazine, Chemical Week, lists a few of 
the private and/or institutional research corporations, 
or research organizations, listed below (the concerned 
article, “Rush Season to Toxicology Researchers,” 
begins on page 33 of said issue of Chemical Week). 
Neither that listing, apparently, nor the following longer 
list, pretends to be complete. 


A. Mellon Institute, Pittsburg, Pa. 
B. Food and Drug Research Laboratories, Inc., Maspeth, 
ING YS 

C. Hazleton Laboratories, Inc., Falls Church, Va. 

D. Industrial Bio-Test Laboratories, Northbrook, Ill. 

3. Syracuse University Research Corp., Syracuse, N. Y. 

Institute of Paper Chemistry, Appleton, Wis. 

G. Wisconsin Alumni Research Foundation, Madison, Wis. 
Arthur D. Little, Inc., Cambridge, Mass. 

Other private and/or institutional research organizations. 


oe 


Note: No prejudice, whatever, is inferred against any such, or 
similar, organizations not specifically named above. 


OUR SPECIAL RESPONSIBILITIES IN THIS FIELD 


By the word “‘our’”’ I mean to include, first, all TAPPI 
members whose specific duties and/or interests are 
involved, and, second, everybody else whose special 
duties and responsibilities (now, or in the future) are 
(or will be) connected with any paper industry program. 

First of all, we need to have a broad knowledge of 
what is, and will be, involved. Then, we cannot 
afford to allow our emotions to submerge our logical 
thinking in the matter. And finally, we must do our 
best in cooperating with our associates and superiors in 


particular—if our duties are involved—we should 

study the specific releases to member paper companies 

from NPA and APPA, regarding raw materials, which - 
are dated Oct. 2, 1959, and Oct. 9, 1959. 

In the latter connection, the significantly important 
thing is the final form of a raw material (or of its” 
residues, etc., if any) in the paper when it touches the 
food, not the initial form of that raw material when it 
was applied. For example, elemental chlorine is 
generally regarded as a toxic material under certain 
circumstances (even though its presence—as active 
chlorine in typical potable municipal drinking water 
at certain low concentrations—is generally regarded 
as safe by municipal and other responsible public 
health authorities). But because free chlorine simply 
never is still present in any paper coming off a paper 
machine, there is no point in asking for FDA approval 
for the use of chlorine in pulp and papermaking. 
Similar considerations apply in the case of numerous | 
other pulp and paper industry raw materials. But, 
possibly, there might be cases where the interaction of 
some safe raw materials might result in reaction end- 
products that should be “cleared” with FDA. 4 

| 


Many people—including many of us that are present ~ 
tonight—are apt to become confused when such matters” 
as health, and public health statutes, are either al-_ 
legedly or actually involved. In the case of food— 
packaging, however, it is important to remember 
that the Food Additives Amendment of 1958, ap-— 
parently, applies only to foods; apparently, said— 
Amendment does not apply to drugs and cosmetics; — 
and certainly it cannot possibly apply to any ma-— 
terials—including any packaging materials—not coy-— 


This unique combination of a color- 
imeter and abridged spectrophoto- 
meter measures color differences 
directly or against a permanent refer- 
ence standard. For use in production 
or laboratory, Color-Eye is completely 
portable, rugged and stable. 
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with COLOR-EYE™ 


FOR THE PAPER INDUSTRY... | 


COLOR-EYE makes possible simple and rapid 
determination of “beater room” dye and color- 
ant additions. Color-Eye also provides numer- 


ical values for control of pulp brightness, fillers 


and pigments. 


For complete information write 
for brochure ‘‘Color-Eye’’ 
Model D. MODEL 

5 RAR ) 


’ 


| INSTRUMENT DEVELOPMENT LABORATORIES, INC. 


Specialists in Photometric Analysis 
67 MECHANIC STREET, ATTLEBORO, MASS., U.S. A. 
Subsidiary of ROYAL McBEE CORPORATION 
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Where in this 
triangle is the 
best Atlantic 
wax blend 
for you? 


| Somewhere in the tri-linear chart above is a composition 
of high-quality waxes just right for your operations. One 
of the many ways in which your Atlantic Sales Engineer 
ie serve you is to pinpoint this position after he has 
made a thorough study of your individual requirements. 
| First, he determines the proper types of waxes for pro- 
tection, convenience and sales appeal in the material you 
_ convert. Precise knowledge of the values he can ascribe 
| . : . o,e 
to each component, including any required additives, 
“means he can locate accurately on a chart the blend com- 
| position suitable for any end use in your plant. 
) 


As an example, wax coated wrappings for frozen foods 
must furnish good blocking resistance for easy handling 
‘and stacking... strong heat seal to retain freshness and 


A Blocking 120° F 
Al Blocking 115° F 
B Seal Strength 30 gm./in. 
Bi Seal Strength 15 gm./in. 


TRIN INS 
IMPSINTISI NI NIST NS 
LS SINUSES ENE AS 
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ke, 


2. 
3) 


4) 


oN OW bw Pw = 


5 


| 
| are 


flavor ...low moisture vapor permeability ... and attrac- 
tive high-gloss appearance. The characteristics of each 
component in such a coating would be plotted on the chart 
to form the envelope-shaped area indicated here in red. 
Any proportion of the waxes within this area may be 
satisfactory for frozen foods packaging. 


But that’s only half the task. Converting equipment, 
methods and the packaging material used vary widely 
throughout the industry. It therefore requires the experi- 
ence and technical knowledge of the Atlantic Sales En- 
gineer ... backed if necessary by Atlantic’s extensive 
research facilities ...to discover within the general area 
a composition best suited to each individual use. This 
basic method of exact blend determination can be applied 
to any field where wax blends are used. 


Atlantic’s technical resources and extensive knowledge 
of commercial wax applications are available to your firm 
entirely without obligation. For full information on how 
Atlantic can assist you in serving your customers, just 
call collect or write to your nearest Atlantic office. 


ATLANTIC OFFERS 
A FULL LINE OF 
INDUSTRIAL WAXES TO MEET 
EVERY CONVERTING NEED 


AILAN TIC 
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THE 
BENDTSEN TESTER 


ONE LIGHTWEIGHT MACHINE THAT TESTS 
PAPER & PAPERBOARD 


For 
SMOOTHNESS . . . POROSITY . . . HARDNESS 


Instantaneously 


INSTANTANEOUS: No waiting—No scale 
adjustments. 


ACCURATE: No oil or dust can enter instru- 
ment. Smoothness not effected by porosity. 


VERSATILE: Completely self contained, 
portable, no special training required. Tests 
smoothness, porosity & printing hardness of 
paper & paperboard Accessories available for 
paperboard & hardboard. 


Write for details of our 30 day free trial offer 


SEE A DEMONSTRATION OF THE 
BENDTSEN AT THE 


TAPP] CONVENTION 
HOTEL COMMODORE-MEZZANINE 


Sole Distributors 


ROBBINS INSTRUMENT CO., INC. 


112 West 30 St., New York 1, N. Y. 
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ered by the Federal Food, Drug, and Cosmetic Act, 
As Amended. 

The following is extremely important to us as 
chemical analysts, when actual, or alleged, food 
additives are involved: When the legally or otherwise 
imposed tolerance is absolutely zero, the available 
analytical methods today may not show any minute 
traces whatever in the final product, meaning that the 
use of a certain specific ‘chemical’ earlier in the 
process is apparently permissible; but next year, or 
ten years from now, a new and more sensitive analytical 
method may show traces of said specific “chemical” 
in the final product, thus then “outlawing” the further 
use of the concerned ‘chemical’ for the purpose 
concerned. 

Another serious problem for us as chemical analysts 
is the amount of effort that we may have to devote to 
making transfer tests on papers and paperboards, 
along the lines outlined by FDA, particularly as re- 
ferred to in the recent paper by Arthur A. Checchi, 
referred to above. The need for more sensitive, de- 
pendable analytical methods is most critical. 


PROGNOSIS FOR THE FUTURE 


~ 


When a certain administrative official of FDA 
spoke before the above identified M.I.T. Class in Food ~ 
Technology in June, 1959, he ended his talk with — 


approximately the following: “If you are confronted 


with a ‘difficult’ law, there are three alternatives: 
(1) Congress can change it; (2) the Court can change — 


it; or, (3) you can comply.” 


Presented at the meeting of the Gulf Coast Section, Technical Association of 
vie Fulv Bee Eee Industry, at the Battle House Hotel, Mobile, Alab., on 
ec. 11, 195 


SANDY HILL 
Distributor Roll 


A standardized package unit, designed for 
installation in new or existing head-boxes 
and cylinder mould vats. Produces excellent 
dispersion of fibres in the whole slurry. 


@ Direct connected motor 
@ Roll quickly removable 


@ Bearings and packing-rings 
water-lubricated 


Write for additional information 


THE 


SANDY HILL 


EP RO.N- AN D) (BORA S°S ) WiOcR hae 
HUDSON FALLS, N. Y. 


Z| 
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There’s a reason for 


the amazing 


increase in use of 


Ap-Ply-Pickup felts. 


= 
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Ask your 


Appleton man. 


——— 


He has the answer. 


A PRODUCT oF APPLETON PeLT RESEARCH 


AP-PLY-2/CKUP 


APPLETON WOOLEN Dustay || 
ITH THE PAPER 
RP ary | so Go Nos yUN 
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KEYS TO EFFICIENT 
PRESSURIZED REFINING 


1. Controlled parallel feed 


2. Twin refining surfaces 


7. Wide choice of plate designs 


3. Floating rotor shaft assembly 


4. Hydraulically controlled 
refining head 


5. Compact accessible 
automatic controls 
8. Rugged, dependable 
construction 
9. Choice of 26”, 34” or 42” size 


6. Easy access and with motors up to 1250 horsepower 


minimum maintenance 


SPROUT-WALDRON PRESSURIZED REFINER 


twice the normal capacity in a single unit 


Here is a new type stock preparation refiner 

designed for superior quality control, low operating costs 

and minimum maintenance. The parallel feed arrangement 
serves twin refining surfaces, giving twice the capacity of standard 
single disc units. Key to refining accuracy and dependability is the 
floating rotor shaft disc assembly which rotates between the 

fixed and hydraulically controlled movable heads. The flow of pulp is 
equally distributed between both sets of plates assuring 

uniform refining and even plate wear. If you are looking for 
mechanical simplicity, high production and uniform quality, plus 
low operating and maintenance costs, get the facts on 

the Sprout-Waldron 26”, 34” and 42” pressurized refiners. 

Bulletins available on request. 


SPROUT, WALDRON & CO., INC. 


Ml SPROU Took NUN SRE OR 


E/204 SINCE 1866 REFINERS * CONVEYORS e FEEDERS 


tf ® e e 


e SCREENS ¢ MIXERS e DRAINERS e FIBER PRESSES e STOCK PROPORTIONERS 
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7 INSTANCES 

HERE PAPERS 
DO A BETTER JOB 
BECAUSE THEY'RE 


AMERICAN CYANAMID COMPANY PAPER 
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SIZED WITH 


RON 


CHEMICAL SIZE 


TABLET PAPERS 

—because CYRON’s high ink resistance pre- 
vents feathering. 

PRINTING PAPERS 


—because a comparatively small amount of 
CYRON size gets more mileage from the inks 
and because Cyron helps produce a better 
gloss. 


MINERAL FIBERS 

—because Cyron provides alkaline resistance 
and high water resistance. 

DISPLAY CARTONS 

—because Cyron sized paperboard takes 
ink better. 

PACKAGING FOR SOAPS AND OTHER ALKALIS 
—because Cyrron provides resistance to al- 
kalis, as well as acids. 


For use in the beater, on the surface, or both. 
No rosin, alum or wax required when you 
use Cyron. Available in easy-to-dissolve flake 
form—shipped in 50 lb. multiwalls. For com- 
plete technical information write for free 
booklet, Cyron Size. 


CYANANID 


CHEMICALS DEPARTMENT 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


In Canada: Cyanamid of Canada Limited, 
Montreal and Toronto 
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1959 has been a paradoxical year. With the public Press) 
reporting good business for the country as a whole, it j 
has taken a discerning student to discover that the part 

of the economy relating to capital goods has only bet- 
tered to a modest degree. This fact, plus the low carry-)| 
over of orders from 1958, caused us to have an unhappy) 


year financially. 


However, with the modest but positive increase inj 
business in the U.S.A. and the substantial increase in 
orders for most of our overseas areas, we look forward 
with confidence to 1960. Improvement of efficiencies in 
all internal departments has also been positive and is 
continuing both as to costs and the time it takes to do} 
things. This naturally will be beneficial to our customers. 

| 

| 
SANITATION—Once again this segment of our opera- 
tions has played a dominant role in our worldwide 
business during the past year. Orders were placed with ! 
us and our subsidiaries to serve larger centers of popu- 
lation such as Trenton, New Jersey; New York City; 
Bagdad, Iraq; Chicago, Illinois; and Elizabethville is 
the Belgian Congo, as well as for smaller municipalities» 
from Pierrefond, Ontario to Albertville, Alabama and 
from the Villa Carmen housing development in Puerto. 
Rico to Harlingen, Texas. Two large U.S. corporations | 
also will install D-O equipment in treatment plants con-. 
structed for a research laboratory in New York Stats: 
and a West Virginia townsite. 

Further proof of widespread acceptance of our newer’ 
developments is installation of a SpiroVortex system é*) 
Checotah, Oklahoma and of CompleTreator units 2% 
industrial plants, recreation centers, housing develop-) 
ments and military sites in the United States. Abroac, 
our Dutch subsidiary will install one of these units in 2) 
concrete rather than steel tank, and the first Comple-} 
Treator unit has been purchased in the Philippines. The. 
latter, for a large refinery, represents the first export) 
order for our manufacturing representative in Malaya. 

New applications of proven equipment include use }) 
of the ODS pump for handling conditioning lime for) 
sewage sludge filtration and fabrication of a plastic’ 
sludge filter. Also, development work continues on) 


additional applications of our industrial equipment in 
the sanitary field. 


SUGAR—Orders from new and expanding cane suga 
factories in India for RapiDorr Clarifiers and Oliver- 
Campbell Filters contributed significantly to the busi-i 
ness of our subsidiary in that country. And in other} 
locations around the world—Mexico, British Honduras 
Egypt, Mozambique and Swaziland, for example—thesej 
two units continued to be accepted as standard in the 
industry. In beet sugar, a British producer purchased 
First Carbonation Thickeners and Vacuum Filters for} 
two new mills; and two Italian mills will use a total of 
four Vacuum Filters. | 


\ 


PETROLEUM—A variation of the initial application of 
the DorrClone Desanding System in fresh water treat- 
ment is the desanding of salt water used to recharge 
wells for secondary oil recovery at a West Coast loca~ 
tion. Outside the U.S. our Japanese representative is 
fabricating filters for use in a catalytic cracking process! 
and our British company will supply oil-water separa~ 
tors for both British and Brazilian refineries. Also 0% 


interest is equipment for a pilot plant to recover oib 
from tar sands. 
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LE 
the FluoSolids System this year has been preheating 


PROJECT ENGINEERING—This phase of our operations 
was also particularly active in 1959 as design of phos- 
phoric acid plants to be located in Idaho, Great Britain 
and Ireland and a phosphoric acid and triple superphos- 
phate installation for Brazil was commenced. Also in 
the fertilizer field was a contract for process modifica- 
tion of a large British plant. 

Late in the year, work was started on design of a 
large limestone crushing plant for which D-O will also 
purchase equipment and other materials. Our French 
subsidiary and domestic company working jointly vir- 


| tually completed design of a large Yugoslavian copper 


concentrator. Two smaller but nonetheless significant 
projects—both including laboratory testing and feasi- 
bility studies—involved production of a limestone sub- 
stitute to be used for self-fluxing sinter in blast furnace 
operation and the recovery of nickel from waste pickle 
liquors. 


WATER—Conventional pre-treatment equipment will 
be utilized at D-O supplied water plants for a new steel 
mill in India, a military camp in Iraq and the munici- 
palities of Wilmington, Delaware; New Castle, Penn- 
sylvania; Saida in Lebanon; and Maracaibo and Nai- 


| quata, Venezuela. Next year new PeriFilter systems 
| will go into operation at New Oxford and South Pitts- 


burgh, Pennsylvania and in 1959 a large system with 
two Hydro-Treator mechanisms went on line treating 
Midland, Michigan’s water supply. 


FLUOSOLIDS sYSTEMS—One of the new applications of 


' coarse shale in a special three-compartment reactor to 


Tappi 


' produce light-weight aggregate. A second is drying 
‘iron ore before magnetic separation and concentration. 
' Currently, the iron ore industry appears to have other 


drying applications ideally suited to fluidization. Fluo- 


‘| Solids roasters are also under construction for a Cana- 
dian smelter where only partial sulfur removal is 
| required. 


Projects involving already proven applications have 


} included in 1959 a pyrite roaster for a sulfuric acid 
} plant on Formosa, three systems marketed by our 
| Italian subsidiary for roasting pyrite to produce sulfur 
dioxide for pulp mill bisulfite cooking liquor and for a 
| large zine roasting installation in Yugoslavia, a large 
' coal dryer for a Western producer, a copper-cobalt 
| roaster in the Belgian Congo and detergent dryers in 
| the United States. 


METALLURGICAL —As in past years our work in this area 


| has involved virtually all of the metallic minerals from 
| gold to iron ore. The latter field has been among the 


most active with purchase of Sizers and Filters for 


Canadian washing plants, DorrClone classifiers for de- 
| sliming prior to flotation and Thickeners, Filters and 
| Pumps for recovery of blast furnace flue dust. 


_ PULP AND PAPER—A new tool for this industry is a 
| novel pressure washing filter. Installation of the first 
| U.S. manufactured unit is being made in a Southeastern 
| pulp mill. Ideally suited to brownstock washing, the 
» unit has a number of advantages from both the operat- 
| ing and installation standpoints. 


Recausticizing systems including process flowsheet 


| innovations, such as precoat operation of the Lime Mud 
| Filter and application of a two-compartment White 
| Liquor Clarifier with special feedwell, were purchased 
for new or expanding mills in Canada, India, _the 
United States, Portugal, Japan, Yugoslavia, Scandina- 
_ via and the Philippines. 


RapiDorr, SpiroVortex, CompleTreator, DorrClone, Hydro-Treator, Fluo 
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Around the world the American Saveall continued 
to be recognized as the major means of recovering 
Paper machine fibers from white water and in the WES) 
the largest bleach tower designed to date will soon go 
into operation. An unusual and interesting application 
of the Merco Centrifuge is recovery of by-product ma- 
terial used asadrill mud dispersant at a West Coast mill. 


CHEMICAL —During the year applications of the Plastic 
Filter, first introduced in mid-’58, were broadened to 
include a variety of fine chemical and pharmaceutical 
separations and washing of acid leach liquors from 
metallurgical pulps. Also in the realm of new applica- 
tions is dewatering of various plastics using the Mer- 
cone Screening Centrifuge. 

As usual, our standard line of equipment played a 
major role in a great number of Italian chemical plant 
expansions and in large new or expanded facilities in 
France, Germany, Spain, Mexico and here at home. 


FOOD PRODUCTS —Successful application in 1958 of the 
Mercone--Precoat Filter combination for apple juice 
processing has resulted in orders from two West Coast 
packers for similar stations. 

In starch, several domestic and overseas producers 
will employ D-O centrifugals of virtually every design 
for current modernization and process modification pro- 
jects. Our Dutch subsidiary has put into operation three 
corn and potato starch washing and processing plants 
in Germany and Finland. 


NON-METALLICS —A new clay and sand plant in Idaho 
will utilize considerable D-O sedimentation, filtration 
and centrifugal classification equipment and a Penn- 
sylvania limestone producer has purchased Classifiers 
and alarge Thickener for installation in an earthen 
basin. Also in the clay industry, the longest Oliver drum 
filters ever fabricated—24 feet in length—will be 
shipped early next year to a Southern producer. 


We have noticed with much concern the apparent 
growing tendency of many users of services and equip- 
ment to buy almost exclusively on price rather than on 
demonstrated product quality and the essential engi- 
neering services made available to them during plan- 
ning and after installation. This is not a new subject— 
and one on which there has been much forceful editorial 
comment in the technical press. 

This practice confronts the supplier with the practical 
short range choice of sacrificing product quality and 
needed engineering, losing the business, or taking it at 
a loss. For our own part, we do not propose to fall into 
this trap which, economic considerations aside, can only 
result in arresting technological advance and which 
could have a profound effect on the leadership of the 
free world in things technical. 


Jee HITCH TR: 
Chairman of the Board 


December 1, 1959 
Solids, Merco, Mercone, T.M. Reg. U.S. Pat. Off. 
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= ACCURATE 


PROCESSING 
OF ORDERS 


© UNIFORMLY 
WIGH QUALITY 


© ABUNDANT 
— STORAGE 


@ FLEXIBLE AND 
EFFICIENT 
LOADING AND 
SHIPPING 


@ EXTENSIVE 
PRODUCTION 
CAPACITY 


© VAST NATURAL 
SOURCE OF 
RAW MATERIAL 


© ALL COMMIT- 
MENTS SCRUP- 
ULOUSLY MET 


@ FRIENDLY, HELP- 
FUL ATTENTION 
TO \NDIVIDUAL 
NEEDS 


@ PROMPT, 
AUTHORITATIVE 

ANSWER 10 

EVERY \NQUIRY 


However you view | 
your needs, you will | 
find in West End al 
Unique coordination of 
specialized services, 
extensive production 
facilities and product 
excellence essential 
to the prompt, effi 
cient handling of indi- 
vidual requirements. 


1 . 
WEST END CHEMICAL COMPANY -~ DIVISION OF STAUFFER CHEMICAL COMPANY 1 


1256 WEBSTER VSRREET, OAKEANDEieCA lel ane Leics WESTEND, CALIFR® 


ie \ 


\ ——es 
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a nvitation 


PAPER COATERS 


to explore 

the possible advantages, 

both physical and economic, 

of using animal bone glue 

as the adhesive in paper coating 


ES is GLUE, once used as the adhesive in paper coatings, is 
back in the picture. Improved glue qualities and new coating formulations 
have shown definite advantages—substantiated by laboratory evaluation, 


a full-scale paper mill trial, and actual printing tests. 


For a more detailed announcement of this development (printed 
on glue-coated paper), a technical bulletin describing the method used, 
or samples of DARLING’s coating grade glue, write: 


DARLING & COMPANY 


GLUE DIVISION 
4201 South Ashland Avenue « Chicago, Illinois 
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For corrosion protection, insulating, weather-proofing... 


Mast (CS 


Distinguished names in American industry rely on ERKOTE Insulat- 
ing and Corrosion Resisting Mastics to protect tanks, piping and 
structures against moisture, vapors and climatic conditions. They 
have discovered that maintenance costs go down when ERKOTE goes 
on. These guaranteed coatings provide a permanent protective 
barrier against destructive elements and guard your investment 
in expensive operating equipment. 


Partial list of ERKOTE customers. 


Industry selects 


National Lead Co. | 
Niagara Mohawk Power Corp. 


Allied Chemical & Dye Corp. 
American Cyanamid Co. 
American Viscose Corp. 


: Olin-Mathieson Chemical Corp. 
Beaunit Mills, Inc. =H 


Bathlstrent Steal Corp. Owens-Illinois Glass Co. 4 
Bowaters Southern Paper Corp. Philadelphia Electric Co. | 
Bristol-Myers Co. Powell River Co. Ltd. 
Cargill Inc. Procter & Gamble Co. 


Pure Oil Co. 


Protected with Erkote 2X Corrosion Resisting Mastic 


Continental Can Co. 


Crown-Zellerbach Co. 2 
Rayonier Inc. 


Delaware Power & Light Co. 
Detroit-Edison Co. 

Dow Chemical Co. 

DuPont, E.I., de Nemours & Co. 


Reynolds Metals Co., Ine, 
Rohm & Haas Co. 


St. Regis Paper Co. 


Eastman Kodak Co. Scott Paper Co. 

Ethyl Corp. Sears Roebuck & Co. 
Simpson Paper Co. 
Socony-Mobil Oil Co., Inc. 
Standard Oil Co. ' 


Sun Oil Co. 


Goodrich Co., B.F. 
General Electric Co. 
= Gulf Oil Corp. 


ee 


Insulated with Erkote 3X Insulating Mastic 
Hercules Powder Co. 


=m inkanel steattcare! The Texas Co. 
International Paper Co. Union Bag-Camp Paper Corp. 


: Kraft Foods Co., Inc. United States Steel Corp. 


Martin, Glenn L. Co. 
Merck & Co., Inc. 
Monsanto Chemical Co. 


West Virginia Pulp & Paper Co. 
Weyerhaeuser Timber Co. 
Wyandotte Chemicals Corp. i 


Complete responsibility for every application 


We manufacture our own products, and we furnish our own trained 
crews and special equipment to apply them. When you select 
ERKOTE Mastics, you can depend on one reliable source for both 
the quality of the product and the workmanship. 


we 


Restored with Erkote White Mica Ma 


Hi 


stic ‘| 


TECHNICAL MASTICS 
Fou use whore, parts fail 


ERKOTE can solve your 
protection problem 


In refineries, in chemical plants, in 
paper mills .. . in every industry 
where insulation and corrosion pro- 
tection are essential, ERKOTE Mastic 
coatings have a record “of proven 


dependability. If you have a chal- 

lenging surface protection problem, 

we will be happy to submit our EARL PAINT CORPORATION * 240 Genesee Street « Utica, New York 4 

recommendations, Sales Offices: Chicago, Pensacola, Philadelphia, Seattle ; 
%) 
Hl 
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Seneca Falls, N. Y., for Bullet 


Pump enough water in 
two minutes to make two thousand Ibs. of paper ! 


To make a ton of paper, you need approximately 12,500 gallons of water. 

It would take just two minutes for a twelve-inch Goulds Fig. 3405 to supply it. This 
medium-size pump provides giant-size capacity: 6400 gallons per minute! 

And to keep water flowing, you stock only a minimum of spare parts. Just three 
groups of parts fit thirty-three sizes of the 3405. All parts are interchangeable except 
casings, casing covers and impellers! 

That means that for every three to five pumps of a given group size, you stock just 
one shaft, one set of bearings, sleeves, mechanical seals or packing. You can cut 
inventories as much as ninety-one percent, yet be fully covered for emergencies. 
Heads go up to 425 feet. For more data, write to Goulds Pumps, Inc., Dept. TA-10, 


Pulp Testing 


Ti [p yp / and Sheet Making 


Apparatus 
Standard 


TAPPI DISINTEGRATOR 


TAPPI 
PUMP & PRESS 


TAPPI 
SHEET MAKING 
MACHINE 


Bronze, brass and 
stainless construction 
throughout except 
couch roll which is 
heavily chrome plated. 
Drying Rings with gas- 
kets and Drying Discs 


available but not illu- Areas ted 48-8 Stainl fea 
i ed on 18-8 Stainless stee f 
strated. (T-205 m) basenipresevonseasejompame Standard equipped with bronze 


only may be purchased separate- chromium plated container bowl and 
ly. (T-205 m) stainless steel chuck, collet and 
shaft assembly. (T-205 m) 


TAPPI PRESS WITH IMPROVED PRECISION 
AUTOMATIC CONTROL AUTOMATIC cee KOLLERGANG 
: COUCHING DEVICE . 
FOR SHEET MACHINE 
and 
FIBER LENGTH 
CLASSIFICATION 
GRID PLATE 


For rapid and accurate test with a mini- (Not illustrated) 
mum of effort. Base and control cabi- The only instrument that will give truly re- 
net 18-8 stainless steel. producible beating results. (T-225 sm) 


This line of equipment features the ultimate in pulp testing and sheet making apparatus. 
Latest improved corrosion resistant material is used on all parts coming into contact with 
pulp solutions used in testing. The operational precision, durability and beautiful finish will 
command greater laboratory efficiency and cleanliness. All the Tappi Standard approved 
apparatus also bears the official seal and registered serial number of the Papermakers As- 
sociation of Great Britain and Ireland. 


HERMANN MANUFACTURING CO. 


LANCASTER, OHIO 
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FLOWERS 


If grease, moisture or fine finishes present packaging problems 
for your product, here’s how you can pack and ship them safely 
without recourse to costly carton liners: 


Incorporate A-C Polyethylene into your present carton-coating 
operation! It will eliminate fiber scratch and scuffing, give your 
cartons adequate resistance to grease, water and chemicals. 


. CA RTO N COATI N G S O FF E R A-C Polyethylene can save you money, too. When you add it to 


7-W AY PR OTE CT i O N ordinary wax coatings, penetration is drastically reduced, re- 
r sulting in less wax consumption. For example, with straight 
| paraffin, the normal coating weight is 7-8 lbs./1000 sq. ft. With 
No more fiber scratch addition of A-C Polyethylene, it is frequently reduced to 3-5 
improved)soutl rasistance lbs./1000 sq. ft. with superior protection! 


ipactal cae nas irae Write for literature, free samples. Free samples and tech- 
Better gloss nical data are now ready for your evaluation. Just write us at 
Moisture resistance the address below. Or ask your local Semet-Solvay representa- 
Reduced rub-off tive for a demonstration in your own plant. He can show you, 
right on your own equipment, how A-C Polyethylene can im- 
prove your cartons, save you money at the same time! Contact 
us for the names of processors in your area who make up blends 


| | [ ied of A-C Polyethylene and wax. 


€$oee8e8e se 


hemical SEMET-SOLVAY PETROCHEMICAL DIVISION 


Dept. 570-E, 40 Rector Street, New York 6,N. Y. 
National Distribution * Warehousing in Principal Cities 
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1848 1960 


112 YEARS 


OF WIRE CLOTH WEAVING 


CABBLE WIRE COMPANY, INC. 


80 AINSLIE STREET BROOKLYN 11, N. Y. 


CABBLE FOURDRINIER WIRES 


jl Bulletin LF-1 


i WALDRON-HARTIG DIVISION 


: LABORATORY FACILITIES 
| AVAILABLE FOR EXPERIMENTAL 
AND PILOT PLANT STUDIES 


WEB PROCESSES -DRYING-—-EXTRUSION 


ad 


EXTRUSION LAMINATING 


COATING (+) a ©) © 


EXTRUSION COATING 


SATURATING A @ 


PRINTING 


BLOW MOLDING EXTRUDING 


SCOPE OF SERVICES: in the past, the facilities of Waldron-Hartig pilot plant laboratories have been made 


ELIGIBILITY FOR SERVICES AND SCHEDULING fre waldron-Hartig division labora- 


GHARGESG....................s00000 


MATERIALS... 


MOURS: 3.00 eee Regular hours are from 9:00 AM to 12:00 noon and from 1:00 PM to 4:00 PM during 


ecco esssereoeseecccs 


poeta aK. 


available from time to time to customers for experimenting with new materials, proc- 
essing methods and equipment, and for evaluating them for better product quality and 
cost reduction. 


This arrangement has proved to be a good one, both for customers and for Waldron- 
Hartig. Customers have been able to determine the materials, methods, and equip- 
ment best suited to their present and future operations, and Waldron-Hartig engineers 
have had the opportunity to demonstrate the advantages of refinements and innova- 
tions in equipment in terms of the customers own production processes. 


As a result, the facilities at New Brunswick and Mountainside pilot plant laboratories 
have been expanded, and are now available to customers and prospective customers 
on regular schedules, at a nominal fee. Both laboratories are fully instrumented, and 
are operated by a full-time technical staff. We welcome participation of your repre- 
sentatives in the test work. 


The pilot plant in New Brunswick is designed to perform a variety of operations on 
webs of paper, plastics, textiles and foil in widths to 20” and at speeds to 2,000 FPM. 
A 24’ long, straight pass, Ross dryer makes it possible to dry and cure a great variety 
of coatings and materials. 


The pilot plant in Mountainside is equipped to compound, pelletize, devolatilize; to 
make blown film and water quenched film; to blow mold; to extrude pipe or profiles; 
to do wire covering, and to handle the many other processes associated with extrusion 
of thermoplastic materials. 


tories are available to prospective customers for evaluating new products and deter- 
mining the most suitable machinery for a processing operation. 


Tests must be scheduled in advance due to the great demand for laboratory services. _ 
Any Waldron-Hartig sales engineer may be contacted to reserve time for laboratory 
tests. The maximum time that may be allocated for any customer’s experiment 
is two days. 


A charge of $150.00/day is made. 


A purchase order should be sent prior to the test. If an order for machinery is received 
within six months from the date of use of the laboratory, and the following credit 
allowance will be made: 


orders of $10,000 or more—2 days test $300.00 
orders of $ 5,000 or more—1 days test $150.00 | 
orders of less than $5,000—no allowance 


Materials for web processing must not exceed 20” in width, preferably wound on 3”* 
1.D. cores and in rolls not exceeding 30” in diameter. 


All materials required for the test are to be supplied by the customer. They should 
be sent—shipping charges prepaid—to the attention of the sales engineer contacted, 
and marked with the assigned laboratory test number. Make sure materials are sent 
in advance, as many times materials are lost or delayed in transit. Materials may be 
brought by the customer at the time of the test. Materials shipped direct from another 
supplier must be marked in the same manner. Materials can not be held for more than 
two weeks following a test; all raw and processed materials will be returned to the — 
customer—charges collect—following the test unless other disposition is arranged. i 
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weekdays. 


Information gained is recorded on a standard laboratory report form. Data and samples 
and general test conclusion will be furnished the customer. All reports are held 
strictly confidential. 


PTYPICAL VIEws 
FOF THE 
i LABORATORIES 


Cowles high speed disperser with low speed stirring adjustment. 
Double Wall 25 gal. steam kettle, 50 gal. stainless steel mixing 
tank. Pound scale, gram balance. 


Reverse Roll coater, constant tension unwind. The coater base 
is designed to mount any of a variety of coating heads—either 
singly or in combination. Explosion proof drive and controls. 


Extrusion coater/laminator/chill roll casting line. 


Three zone, 24’ Ross dryer equipped with pin tenter/stick conveyor. 


24%2”—24:1 L/D vented extruder, shown compounding and pelletiz- 


i i shaft rewind. For low : 2 
Double drum cooling/pull rolls, guide, centershaft rewi ingadMani other asseniblies aretavallable: 


tensile strength materials, a special low tension centershaft 
winder can be mounted. 


FACILITIEBS 


The Waldron-Hartig Division Laboratories are in two locations—New Brunswick, 
N. J., and Mountainside, N. J. The laboratory in the Waldron plant in New Bruns- 
wick is primarily for web processing studies, and the laboratory in the Hartig plant 
in Mountainside is primarily for extrusion studies. Both have the necessary auxiliary 
equipment for handling associated processes. In addition, the use of facilities of 
the J. O. Ross Engineering Division laboratory, immediately adjacent to the Wal- 
dron plant, can be arranged for those applications found to require broader 


drying or curing facilities. 


The following list of equipment, although not all-inclusive should serve to define 


the scope of testing facilities. 


HQUIPMENT 


WEB PROCESSING 


Coaters ........ Microjet (air knife coater) 

Reverse Roll/3 and 4 roll 

Extrusion/18” dia. chrome plated cool- 
ing rolls, mirror/buffed/commercial 
finish 

Knife: over roll/over blanket/floating 

Kiss/1 and 2 sides 

Trailing Blade/Levelon 


Impregnators Dip and Squeeze Steel/chilled iron/ 
Dip and S Wrap rubber rolls/ 
Vacuum and or combinations 
Pressure 


Printers........Gravure/direct and offset 


Laminators....Teflon and Silicone rubber rolls avail- 
able 


Embossers....20,000# hydraulic; shallow, medium 
and heavy engraved steel rolls for 
use with rubber rolls 


EXTRUDING ee 
Extruders......2'2”-24:1 L/D, vented barrel ) Speeds 
2%”-21:1 L/D to 200 
rpm 


Processing screws for both extruders 
include many optional types such as 
polyethylene, nylon, vinyl, double me- 
tering, blister, and special compound- 
ing. Masticating head attachment, and 
many die configurations for multiple 
strand extrusion, tubing, blow mold- 
ing, blown tubing and wire and cable 
covering. 


DRYING & HEATING 


Dryers......... 24’ long straight pass, horizontal Ross 
dryer with adjustable header positions 
and a range of air velocities of 2,000 
to 10,000 FPM in 3 zones of individu- 
ally controlled temperatures of 450°F 
to 500°F makes it possible to dry and 
cure a great variety of coatings and 
materials. The top or bottom headers 
can be used individually, and a flat 
plate or rubber belt conveyor used to 
support fragile materials. A stick con- 
veyor can be used to speeds of 500 
FPM. The conveyor can be converted 
to a pin tenter for textiles. 

Heaters........3 banks of Chromalox radiant heaters 
with 6 units each for a total of 20 KW 
are available, for fusing, heating, etc. 
15 KW 20 gpm hot oil heat transfer 
system is available for heating rolls 
and coating pans: 

In addition, our affiliated company 
specializes in, and has general air han- 
dling systems including: 

Medium and high temperature batch 
ovens to 1400°F. (small and walk-in). 


Direct-fired or indirect heated high 
velocity web dryer, 0- 20,000 FPM air 
velocities, with floater section. 


Web conditioning apparatus. 


AUXILIARY EQUIPMENT 


Unwind, constant tension 

Centershaft winder, taper tension 

Centershaft winder, light tension (% 
hp dynamatic) 

Centershaft winder, light tension (8 ft - 
Ib. torque motor) 

Web guide 

Guided suction apron 

Pelletizer, 4 blade 

Take up, blown tubing 

Capstans, wire and cable 

Reels, wire and cable 


Water circulating system, 75 gpm 
(with 50 gal temperature controlled 
reservoir) 


Steam boiler, 15 hp at 15 psi 
Centrifugal blower, 350 cfm, 4 psi 
Air Compressor, 45 cfm, 100 psi 


Rolls—large assortment of completely, 
interchangeable rolls — rubber, neo- 
prene, and silicone rubber (durome- 
ters of 25 to 100) chrome plated, 
chilled iron, teflon coated, engraved 
(coating and embossing) 


Vibrator screen 


2 Clay slurry pumps, 61 gpm with 
variable speed motor input 


Stainless steel pump, teflon lined 


Stainless steel pump, neoprene im- 
peller 


2 vacuum pumps 


Coating pans of all materials, shapes 
and sizes 


INSTRUMENTS 


Microscope 10x-10x, 10x-43x 
Microscope, low power, 3 dimension 
Pyrometers, 3—indicating (0° F-800° F) 
Viscosimeter, Brookfield Model RVF 
Viscosimeter, Zahn, #1 through #5 cups 


Wet thickness gauges, 0-.004”, 
0-.012” 


Tachometers, hand, instantaneous 
electric, counter type 


Comparator, bench — type, O-.012”, 
-.0001” graduations 


Indicator, dial, .0001” graduations 


Thermometers, complete range of 
mercury and dial types 


Camera, Speed Graphic, 4x5 


Hot Plates, 2 

Watt meter, indicating, portable 
clamp-on 

Watt meter, recording, Esterline Angus, 
5-300 hp 


Cylinders, volume, assorted 


Gauges, pressure, bleed type Bourdon 
tube, ranges to 10,000 psi 


VwOIIN ELEN IMATION 


Date 


Waldron-Hartig Division 
Midland-Ross Corporation 
Box 791 

New Brunswick, N. J. 


ATTENTION: Pilot Plant Laboratory [] Mountainside (_] New Brunswick 
SUBJECT: LABORATORY TEST CONFIRMATION: 


(Instructions: Fill out and forward to confirm your test date.) 


DATE OF SCHEDULED LABORATORY TEST: TEST NUMBER 
PURPOSE OF TEST: To obtain material for further processing [_] Samples for evaluation [] 
Observation of equipment operation [ Other [] (Describe) 


GENERAL INFORMATION: 

Is this operation being performed commercially at presentray, yes (a). No fi] 
Is present operation inadequate? Yes [] No (al 

If inadequate, describe: 


Will drying be required? Yes [] No [] 


If yes, temperatures required Zonel____—— Zone2__—————s Zone 3 

Raw Material: Amount and type such as web width (20” max.) 

Thickness Kind of Material Weight 
Core I. D. (3” preferred) Quantity supplied 
Requires Blending [] Mixing [] Comes Ready to Use [] 


Is any of the raw stock toxic? Yes [] No [] _If yes, elaborate 


How will it be shipped? [] Truck [] R.R. [] Brought, other 


What are some of the final products specifications as in regard to this test? (For example 4% mil continuous 
film, high gloss, complete impregnation, surface smoothness, non-porosity, etc.) 


Equipment set-up. It is customary for Waldron-Hartig to select the most appropriate equipment to pro- 
duce the desired results. If specific equipment or a special set-up is desired please sketch on a plain 
sheet of paper and attach to this form. 


Discussion and Remark: (Any thing you may think of that will assist us in giving you a top notch test 
not previously covered.) 


Signature 


Company 


Printed in U.S.A. 


DETACH HERE 


RIVER ROAD (Highland Park) 
NEW BRUNSWICK, N. J. 


CHarter 7-3100 : . Geo. Washin 
Bridge 


Lincoln Tunnel 


NEWARK 
Route 22 @ 


HOTELS ° MOTELS 
NEW YORK CITY 


New Brunswick 


Roger Smith Hotel 
16 Livingston Avenue 


MOUNTAINSIDE 
CHarter 7-6000 


f _ Holland Tunnel 
Howard Johnson’s 


U.S. Highway No. 1 4 
CHarter 7-5454 \ ELIZABETH 


Mountainside Area 

Howard Johnson’s Motor Lodge 
Route #22, Springfield, N. J. 
DRexel 6-2550 

Park Hotel 

123 W. 7th Street, Plainfield, N. J. 
PLainfield 6-3400 


l 
l 
! 
(Your choice) 4 SPRINGFIELD 
I 
l 
fi 


PennsylvaniaR.R. 


@ PLAINFIELD 


ROSS ENGINEERING DIVISION 
(Associated facilities for 
drying, heating, baking) 


Route 18 
(cont'd) 


NEW BRUNSWICK @ @HIGHLAND PARK 


Z 


Route 18 28 \ 
—rmereenesmrincacmeae LL Sisters OS — aN 
HARTIG PLANT : =A 
GLOBE AVENUE (Industrial Park) ; \ 
MOUNTAINSIDE, N. J. \ 


ADams 2-9390 


Address inquiries to: Waldron-Hartig Division, Midland-Ross Corporation, Box 791, New Brunswick, N. J, 


photo courtesy of Thilmany Pulp & Paper Co., Kaukauna, Wisconsin 


For years paper manufacturers have searched for an economical, 
non-staining protective kraft that wou/d wrap out the weather. Now 
that search has ended! With Acri-flo 157 it is possible to produce such 

a wrap...a high-impact, dup/ex kraft from less costly sheets. This is only 
one of the many ways Acri-flo has helped the paper industry produce 
better products at /ower cost. A /etter from you today will bring you 

proof of how Acri-tlo can help improve your paper products / 


THE GENERAL TIRE & RUBBER COMPANY 
| Chemical Division -Akron, Ohio 


l Chemicals for the rubber, paint, paper, textile, plastics and other industries: GENTRO SBR rubber 
GENTRO-JET black masterbatch * GEN-FLO styrene-butadiene /atices © GEN-TAC viny/ pyridine latex 
GENTHANE po/yurethane elastomer * ACRI-FLO styrene-acrylic /atices © VYGEN PVC resins and 

compounds ¢ KURE-BLEND TMTD masterbatch * KO-BLEND /nso/ub/e su/fur masterbatch 
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ACRI-FLO 151 helps wrap out the weather 


Vhenieal Liivision 


THE GENERAL TIRE & RUBBER CO 
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Readable PP cee 


PULP AND PAPER 
MANUFACTURER 


Informative 


Gactual 
Juleresting 


THESE ARE THE ATTRIBUTES which cause more and more key 
management, supervisory, and technological personnel in pulp, paper, 


and paperboard manufacturing plants throughout the Nation to 


become subscribers of... 


Southern 
PULP AND PAPER MANUFACTURER 


serves the pulp, paper, and paperboard mills, and converting plants of the nation’s 5th 
largest industry with manufacturing, engineering, and chemical know-how articles; news 
of people and mills; mews of developments of machinery, equipment, chemicals, and 
materials—the interesting information and valuable developments that, knowledge of 
which, help raise men’s promotion status by officials. 


SOUTHERN PULP AND PAPER MANUFACTURER 


VINCENT F. WATERS, P.E., Editor 
75 Third Street, N. W. Atlanta 8, Georgia 


Subscription rates: Three Years (39 issues) for $5; One Year $2 


Ernest H. Abernethy Publishing Co., Inc. (Est. 1925) 
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| Above is an actual photo of the Inta-Roto GM-2000 
Laminator in use at Western-Waxide Division, Crown 


{If 


Zellerbach Corporation, San Leandro, CAneeaie 
headquarters plant. David J. Benjamin, Vice-President 


| of the company, had this to say about the GM-2000: 


“This machine is the finest of its kind for the produc- 


| tion of high precision laminated and/or coated flexible 


'p packaging materials. 
“With ane new laminator, Western-Waxide will be 
lable to both adhesive and wax laminate foil to paper 
-and/or board up to 54” in width, either polycoated 
-or plain. We will also be able to wax or lacquer coat, 
s bond transparent film to foil and hot stretch 


laminate films.” 
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Inta-Roto GM-2000 Laminator 
Expands Western-Waxide Facilities 


Since the installation at Western-Waxide, GM-2000 
Laminators have been installed at Kaiser Aluminum 
& Chemical Corp., and R. J. Reynolds Tobacco Co. 
An early prototype is in use at Milprint Inc. The GM- 
2000 is constructed on a unit basis and can be modified 
to meet your requirements. 


INTA-ROTO macune co., inc. 


P. O. BOX 454, BYRD AIRPORT, RICHMOND 3, VA. 
PHONE: REPUBLIC 7-4181 


Canadian Representative: G. W. Keates, 
133 Flora Drive, Scarborough, Ontario 
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REWINDERS RUN NEWSPRINT AT 
SPEEDS APPROACHING 6000 F.P.M. 


One Reliance Driven Beloit Rewinder keeps pace 
with each of the 2200 fpm. newsprint machines at 
Calhoun, Tennessee. Plus performance from Reliance 
V*S Drives help two rewinders do the job. . . most 
mills need three. 


These two Bowaters Southern Paper Corporation 
rewinders were designed to operate at 5000 fpm. Today 
Bowaters is rewinding at speeds close to 6000 fpm., a 20% 
increase over designed capacity. This extra performance is 
typical of Reliance Products. 


For complete details on this application write for Bulletin L-2506 


RELIANCE -ncintcaine co. 
ENGINEERING CO. 
DEPT. 191A, CLEVELAND 17, OHIO} CANADIAN DIVISION: WELLAND, ONT. 


Sales Offices and Dist 


Principal Cities 
A-1568 


Two 75 hp. d-c. motors drive each rewinder. These 
motors are capable of momentary overloads of 
200% and more. Packaged controls are located in 
cabinets away from the machine room floor. 


Rewinder on #2 machine. 


Console for #2 rewinder gives the operator a clear 
view of the entire winding operation. A turn of the 
hand wheel changes winding speeds. Acceleration 
and deceleration rates are automatically pro- 
grammed by Reliance electronic regulators. 


yr 


is a new PFAUDLER PERMUTIT program that provides a modern, imaginative 


approach for handling and processing more profitably the liquids and gases involved 


flow rate control 
heat transfer 
fluid analysis 


in such operations as: 


— 


FLUIDICS AT WORK 


corrosioneering 
water treatment 
waste treatment 


Waste liquors, highly corrosive, are accumulated in Glasteel at Mara- 
thon Southern in this 5000-gallon Glasteel Chemstor tank. 


How Marathon Southern uses Glasteel 
in chlorine dioxide generation 


One of the major factors to consider 
in setting up a chlorine dioxide plant 
is the corrosiveness of chlorine diox- 
ide itself and of the chemicals used to 
generate it. 

Depending on the process you use, 
you run up against sodium chlorate, 
sulfuric acid, methanol, and sulfur 
dioxide. 

One construction material is com- 
pletely resistant to all and any com- 
bination of these chemicals... 
Pfaudler Glasteel. 

That’s why you'll find Glasteel 
equipment so much in evidence at 
Marathon Southern’s new chlorine 
dioxide plant. This single material 
from one fabricator solves all the cor- 
rosion problems encountered. 

More than 35 pulp mills are now 
using Glasteel equipment for every- 
thing from generators to storage 
tanks and towers, from pumps and 
pipes to fittings and valves. 
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If you’re considering a new chlo- 
rine dioxide plant or expanding or 
revamping an old one, take advan- 
tage of Glasteel, the modern material 
of construction for ClO. equipment, 
provided by our FLUIDICS program. 
You can get a complete analysis cov- 
ering original prices, maintenance 
costs, and length of equipment life 
simply by contacting your Pfaudler 
representative. 


Or write direct to our Pfaudler 


Division, Department TA10, Roches- 
ter 3, New York. 


15,000-gailon storage tank of Glasteel construction keeps chlorine 
dioxide safe and pure until it’s ready for use. 


pumping metering 
reactions valving 
agitation piping 
blending storing 


Primary chlorine dioxide generator at Mara- 
thon Southern. Five-ton-per-day capacity. Like 
most of the chlorine dioxide equipment at 


this installation, it’s corrosion resistant 
Glasteel. 

Specialists in FLUIDICS . . . the science of fluid processes 
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* non-toxic 
* effective 


* easy-to-use 


January 1960 Vol. 43, No. 1 


A two year chronic toxicity study by the Medical 
College of Virginia indicates that C2 causes no 
toxicity problems within the recommended 
concentrations. 


Up to one year experience in many mills demonstrates 
that C2 is an effective, low-cost slimicide for acidic 
white water systems. C2 treatment is free from 

taste and odor, and has no detrimental effects on 

dyes at the recommended use level. C2 does not cause 
foaming at the head box or darkening of the pulp. 


C2, a sodium chlorite product, is readily soluble in 
water and is non-corrosive to equipment. 


Average use level is 10 to 20 cents per ton of pulp. 
C2 is available in quantities ranging from one pound 
samples to 100 pound drums in truckloads and 
carloads. C2 also can be shipped as a 50% solution 
in tank cars or transports. 


For assistance or further information, write the 
Sales Development Department, Baltimore 3, Md. 
Data sheet available upon request. 


C2® is a trademark 


6893 


CHEMICAL CORPORATION 
Chemicals Division « Baltimore 8, Md. 


O OLIN MATHIESON 
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JAUENBDING © 
MACHINE BUILDERS TO © 


THE PAPER INDUSTRY 


ROTARY PULP CUTTERS 


“Synchro-Fly” shear cut system 


Special Features 
Knife Capacity: 600 Ibs M SQFT and more 


Output: 250 tons/24 hours and more 
Web Width: 170” and wider 
Wet Lap Pulp: 45% o.d. and less 


Unusual Knife Life. (Knives have 
stayed in the machine for 36 
months under continuous opera- 
tion) 

Pushbutton switch from standard 


size to wrapper size. 


One-man operation of entire in- 
stallation including conveyor and 
scale. 


| Automatic right angle cut for all sizes with- 
. out adjustments. 


No compression of cut edges. This is of par- 
ticular importance for rayon pulp. 


Semi- and fully automatic installation, cut- 
ting from rolls or in-line with pulp dryer. 


Layboys to connect with baling presses and 
conveyors. 


A JAGENBERG Contribution 
to Operating Economy 
80 Years of Experience 
at your disposal 


JAGENBERG-WERKE AG-DUSSELDORF-WEST GERMANY 


Exclusive American Agents: 


AMERICAN PAPER AND PULP CO., INC. 


300 Fourth Avenue, New York 10, N.Y. 
In Canada: JAGENBERG OF CANADA LTD., 209 Davenport Road, Toronto 5, Ontario 
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| It takes a load off his shoulders... makes low basis weight papers more opaque 
| _.... keeps publishers mailing costs down. Ask your Cyanamid Pigments represen- 
| __ tative about UNITANE O-110. | ig 


AMERICAN CYANAMID COMPANY, Pigments Division 
feller Plaza, New York 20, N. Y 


a 


Ancther Stebbins First= 


Insulated Ceramic-Concrete Outdoor 
Tanks for Sub-Freezing Climates 


The tank illustrated, located near the Canadian border, has been through } 
two winters carrying stock at 4% consistency. With no addition of heat, 
there has been no freezing—no adherence to the inner walls. 


Perfect for outdoor storage of acids, liquor and pulp slurries in loca- | 
tions where extreme temperature changes are commonplace, Stebbins 
insulated tanks conserve heat, decrease the hazard of freezing and pro- 7 
vide more uniform liquor and stock temperatures for operations. Cost 
compares with that of insulated steel, wood stave and other materials, 
AND-—the interior surface can be of tile or brick with proper joint 
material for full corrosion resistance. 


Conserve valuable inside space and still prevent expensive mainte- 
nance due to stock freeze-ups. Specify a Stebbins insulated tank. Com- 
plete on your foundation ready for use, with concrete cover or open for 
your own cover. Wooden covers can be supplied by a Stebbins sub- 
contractor. Write for full details. 


sea tle a sil I abe © 


SINCE 1884 


“STEBBINS sem 
Design , - Manufacturing Company 


i 
4 
| 


Installation 


and Servicing WATERTOWN, N.Y. e PENSACOLA, FLORIDA 
of Linings and STEBBINS ENGINEERING CORP. — TOWER BLDG., ‘SEATTLE, WASH 
Tile Tanks — > CANADIAN STEBBINS ENGR. & MFG. CO., LTD.— TOWN OF MOUNT ROYAL; MONTREAL 9, CANADA . 


88 A Vol. 43, No.1 January 1960 - Tappi 


Juvenile wood comprised wide-ringed, low-density ma- 
ie rial of high longitudinal shrinkage near the pith. Nar- 
w-ringed wood of the same species lacked these unde- 


rable characteristics. Thus trees originating in closely 
stocked stands contained only negligible amounts of 
davenile wood. The number of juvenile growth rings ap- 
ears to be related to the size and position of the green 
; jrown. Thus its amount is subject to control by regulated 
Mitocking in forest management. 


THE subject of juvenile or “core” wood— 
Wood that often comprises several growth rings imme- 
iately surrounding the pith in coniferous stems—re- 
ently had been given a great deal of attention by wood 
#echnologists and others. One reason for this is the 
act that the many second-growth, old-field stands and 
lantations, in which the southern pines and some other 
pecies are now predominant, produce relatively large 
mounts of this undesirable kind of wide-ringed wood 
wh comparison with the amounts that were in present, 
fMands of old growth and second growth that originated 
Wnder more restricted conditions. 

! More than 20 years ago Koehler (2) and Paul (4) 
ound that 2 by 4’s cut from the wide-ringed cores of 
ld-field southern pines warped considerably because of 
igh and unequal shrinkage along the grain. This high 
fhrinkage occurred mostly in growth rings more than 
‘/, in. wide near the pith. Further studies revealed 
Severe bowing in pieces cut from stems of plantation- 
jrown slash pine about 15 yr. of age. The length- 
vise shrinkage of the central core and of these young 
jlash pine trees was up to 10 times as great as that of 
‘he outer wood. 

| For comparison with the plantation-grown trees, other 
‘lash pines of slower growth, with initial ring widths of 
ibout 1/; to 1/1 in., were obtained from nearby thick- 
ts of mixed hardwoods and pines. Sticks cut in the 
fame way and dried in the same manner as the planta- 
‘ton stock did not warp or twist. They remained 
jtraight, with the edges parallel to the line of a saw kerf 
jut longitudinally along the pith. 

_ How can juvenile wood be defined? Is it wood near 
he pith that has wide rings, which cause excessive 
ongitudinal shrinkage and warp? Or is it narrow- 
‘inged wood near the pith that is well behaved from 
he standpoint of shrinkage and warping? Or can it be 
‘oth? 

| According to Zobel, Webb, and Henson (6), there al- 
yays are a few rings of low-density core wood at the 
enter of a tree, regardless of ring width. In report- 
ag their investigations, however, they remarked that 
‘o intermediate or suppressed individuals were sampled. 
“hus, the very trees most likely to contain little or no 


ENson H. Pavu, Forest Products Technologist, Forest Products Lab- 
atory, Forest Service, U. S. Department of Agriculture. F ; 
Maintained at Madison, Wis., in cooperation with the University of 
7isconsin. 
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The Juvenile Core in Conifers 


BENSON H. PAUL 


juvenile wood were omitted from examination. In their 
discussion, these authors observed that greater variation 
in the number of juvenile rings was noted than had 
been recorded in some earlier publications. 

It undoubtedly is true that early suppression or train- 
ing of young trees is necessary in order to reduce the 
core wood to a negligible amount. Keeping rings to 
*/s or ‘/19 in. in width for the first 10 yr. possibly would 
be sufficient to accomplish this, but a longer training 
period is probably desirable in order to extend the nar- 
row-ringed core to a greater height. This is all a mat- 
ter of forest management. In planations on clear-cut 
areas and in thinly seeded old fields, a fairly large core 
of lower density wood around the pith may be expected. 
The size of this core appears to be determined by the 
rapidity with which a stand closes—that is, by the early 
or late dying of side branches and the resultant upward 
movement of the functioning crown. 

It seems reasonable to relate the amount of core wood 
to the magnitude of the green crown. It is formed when 
green foliage is fairly close to the stem area of growth— 
that is, at the same height along the bole. This is in 
agreement with Jablokoff’s “bud hormone” action (1) 
and Trendelenburg’s ‘‘crown-formed wood” (5). By 
high pruning of open-growth longleaf pine trees, Marts 
(3) caused an abrupt change from wood of the juvenile 
type to that having mature characteristics. 

The formation of core wood in sufficient amounts to 
cause warping of lumber is not an intrinsic trait of tree 
growth (nature did not intend that it should be). 
Rather, the forester through application of silvicultural 
principles should so manage and reproduce a forest that 
the amount of core wood will be negligible. Unfortu- 
nately, this calls for a different management system than 
many now under way. 

For many years forest practices in continental Europe 
have been carried on in such a manner that core wood 
was practically absent—or at least it occurred only in a 
minor degree. Forestry practices, however, were aimed 
at reproduction of the stand as the result of several 
partial cuttings, extending sometimes over as many as 
50 to 60 yr., or by extremely close planting. Dr. W. 
Knigget has told this author that the European forest 
practices are aimed not exclusively at preventing juve- 
nile wood but also at attaining other advantages, such 
as the improved natural pruning that results from small 
side branches, smaller knots, fewer black knots, a more 
uniform product, and cheaper sawmilling. 

Restriction of core wood development is important 
if we are to produce trees suitable for other and more 
valuable uses than fiber products, or if we wish to avoid 
the necessity of separating core wood from lumber in 
the course of manufacture, as is being done with radiata 
pine in New Zealand. Core wood is all too easily grown. 


t+ Dr. Wolfgang Knigge, Institut fiir Forsthenutzung der Universitit, 
Gottingen. 


Preventing it or restricting it to a negligible amount 
challenges the skill of the silverculturist. 
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The Transverse Tensile Strength of Clay-Starch Coatings 


ARNOLD C. EAMES 


In order to approach a more fundamental understanding 
of the strength of pigment coatings, the internal transverse 
tensile strength (TTS) of clay-starch coatings was studied 
as a function of adhesive distribution. TTS was measured 
by a new method based on the familiar principle of ce- 
menting flat, solid surfaces to either side of the specimen 
and pulling the specimen apart in a tensile tester. The 
new TTS method differs from older methods (1) in the ad- 
hesive used, (2) in the technique of mounting the speci- 
men, and (3) in the manner of applying a uniform, trans- 
verse tensile stress. On porous substrates TTS increased 
with (1) decreasing pigment particle size, (2) increasing 
substrate pore size, (3) increasing adhesive content, and 
(4) lower rates of drying. Coat weight variations had little 
effect on TTS. When pigment particles could penetrate 
the substrate pores, a new zone of minimum TTS was 
found in the top third of the coating. The experimental 
results can be explained in terms of the final configuration 
and distribution of the starch. The mechanism of starch 
distribution is thought to involve primarily capillary com- 
petition for the vehicle between the substrate and the coat- 
ing but is also influenced by the drying forces. The TTS 
results are not directly applicable to pick strength, but ob- 
servations useful in pick strength analysis were made. 


A NEW APPROACH TO COATING STRENGTH 


As a step in the direction of more fundamental 
coating strength investigation, it was proposed to study 
the behavior of a simple clay-starch coating under the 
influence of a uniform tensile stress applied perpen- 
dicularly to the plane of the coating. This strength 
property, called transverse tensile strength (TTS), is 
defined as that tensile stress required to cause failure 
in a sheetlike specimen when a uniformly distributed 
stress is applied perpendicularly to the plane of the spec- 
imen. TTS has been selected because it appears to 
play a very significant, if not dominating, role in pick 
strength. 

The substrate is to be considered only in terms of 
its contribution to the final properties of the coating, 
for example, by its effect on the loss of vehicle from the 
coating by penetration into the substrate. There are 


Annoup C. Eames, Graduate Student, The Institute of Paper Chemistry, 
Appleton, Wis.; present address, S. D. Warren Co., Westbrook, Me. Work 
performed at The Institute of Paper Chemistry. 
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two reasons for this restriction: (1) Failure of coated 
paper under printing conditions usually occurs within © 
the coating. (2) Failure under pure transverse ten-— 
sile stress might occur in the substrate, but such a fail— 
ure would be of minor significance to a quantitative 
understanding of coating strength. 

Void volume distribution, stress concentrations, re= 
sidual stresses, and particle alignment are believed to af- 
fect the distribution of TTS within a pigment coating; 
but their relative contributions to TTS are thought te 
be subordinate to, or dependent on, the adhesive dis~ 
tribution. 4 

The two major objectives of this study were: (1) te , 
develop a means of measuring the internal TTS of clay- 
starch coatings, and (2) to analyze the TTS behavior 1 
of clay-starch coatings as a possible function of adhe-- 
sive distribution. 

The experimental approach was (1) to vary certain 
independent variables known or believed to affect ad- 
hesive distribution and then (2) to determine the TTS, 
the location of failure, and the net adhesive ratio of the + 
coating. The independent variables chosen were: : 
(1) pigment particle size, (2) substrate pore size, (3) 
initial adhesive ratio, (4) method of drying, and (5) 
coat weight. 
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THE SYSTEM: DESCRIPTION OF MATERIALS 
Clays 


The three particle size fractions of ‘‘Lustra” coating” 
clay used in this study were obtained from Southern 
Clays, Inc. Kraske (1) has described the clays in de-: 
tail. Particle size distributions obtained by the cen- , 
trifuge method and expressed in terms of equivalent } 
spherical diameter (e.s.d.) are shown in Fig. 1 (1). The 
three clay fractions are identified by the code letters 
given in Fig. 1. 


Starch 


Because of its widespread use in the pigment coating 
of printing papers and its availability in sufficient quan-- 
tity with uniform properties, Stayco M, a low-viscosity 
hydrochlorite-oxidized cornstarch, supplied by A. E.. 
Staley Co., was chosen. | 
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The starch was slurried at 25% solids in distilled 
water and cooked in the Corn Industries viscometer, 
described by Kesler and Bechtel (2), at 96°C. for 30 
ymin. After cooking, the starch was cooled to 50°C. 
f and held at this temperature until it was added to the 


n 
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Fig. 1. Particle size distributions (1) 
clay slip. In no case was the starch preparation held 


Hat 50°C. longer than 3 hr. 
} Characteristic values obtained during a starch cook 


| Temperature at start of swelling = 62°C. 
Maximum torque during the cook = 260 g. cm. at 69°C. 
Torque at 50°C., after cooking = 12 g. cm. 


Substrates 


Two classes of substrates were used: 

1. Nonporous—aluminum foil, 0.006 in. thick. 

2. Porous—Millipore Filter (MF), a synthetic sheet 
‘material made by Millipore Filter Corp. Three types 
Jof MF, types VC, HA, and AA, were used. They are 
Yidentified by the code letters given in Table I describ- 
ing their pore sizes and flow rates. MF is character- 
jized by a smoothness comparable to cast-coated papers 
such as Kromekote, a refractive index of 1.5, a void 
fraction of 0.8, an inertness to water or dilute alkalies, 
jand solubility in certain organic solvents, such as ethyl 
acetate which do not swell starch. The pores in MF 
Jare oriented perpendicular to the surface of the filter and 
thus provide essentially direct passages through it. 


\ EXPERIMENTAL METHODS 
Preparation of Coatings 


| A typical coating formula is: 


Weight of solids, Total weight, 
g. Component g. 

| 200 Clay, 1.0-2.0 wat 99.4% solids = 201 
| 24 Starch at 25% solids = 96 
| NaOH, 1.0 NV = 9 
e Quadrafos (NasP10i3), 1.0 N = 6 
Water = 95 

224 at 55.0% solids 407 
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The clay is added to the solution of sodium hydroxide 
and Quadrafos (made by the Rumford Chemical Works) 
in distilled water under agitation with a Hamilton 
Beach stirrer. About 10% of the sodium hydroxide 
and water called for in the formula is withheld for later 
adjustment of the pH and solids content of the coating. 
When the clay slip has been stirred for at least 30 min. 
or until the clay is well dispersed, the required amount 
of starch is weighed into the clay slip. The starch 
preparation has been described above. 


Table I. Pore Size Characteristics of Millipore Filter (3) 
ee ee ges 


Rates of flow, 


Pore cc./cem.*/min.at 
Coating Millipore Pore diameter 25°C. and 70 cm. 
code filter size, variations, Hg 
letter type be 7 Water Air 
V HV 0.100 0.008 320 600 
H HA 0.45 0.02 2 9 , 600 
A AA 0.80 0.05 330 33,000 


After the coating is thoroughly mixed, the pH is ad- 
justed to 8.0 with 1.0 N NaOH. The coating is then 
passed twice through a hand-operated dispersion mill 
(Chicago Apparatus Co., no. 22950) and once through a 
325-mesh screen. The solids content of the coating is 
determined and then adjusted to 55.0% by adding 
water. 

The coating color was applied to the substrates with 
a 1.5-mil Bird applicator bar. On aluminum foil the 
built-in clearance of the Bird bar dictated the coat 
weight. On MF, because better coat weight control 
was desired, either the 4 by 5 in. sheets of MF or the 
zones where the supporting surfaces of the Bird bar 
traveled were shimmed with thin strips of metal 
stock. 

In preliminary experimental work it became apparent 
that the coating was considerably stronger in TTS than 
was the MF for adhesive ratios (parts adhesive/100 
parts pigment, by weight) in the range of commercial 
interest, 1.e., above 10. To determine the internal TTS 
of the coatings on MF it was therefore necessary to 
remove the MF. 

The coatings on MF, after drying at 73°F. (22.8°C.) 
and 50% R.H. (unless otherwise specified), were iso- 
lated from MF by the ethyl acetate treatment devel- 
oped by Kraske (1). After the isolated coating was 
removed from ethyl acetate and dried, it was stored in 
humidistats at a known relative humidity, 52% R.H. in 
most cases. Kraske (1) concluded that the ethyl ace- 
tate isolation method “accomplishes essentially com- 
plete solution of the rawstock without detectable ef- 
fects upon the strength, the clay particle orientation, 
the surface area, and the pore distribution of coatings.” 


Determination of Transverse Tensile Strength 


The determination of the internal TTS of clay-starch 
coatings required the development of a new method 
based on an old principle. The principle is that TTS 
can be measured by cementing flat, solid surfaces to 
either side of the specimen and pulling the specimen 
apart in a tensile tester. Of the many versions of this 
test in existence none was satisfactory for testing the 
internal TTS of clay-starch coatings of commercial 
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thickness. The difficulties, which were overcome by 


the newly developed method, were mainly (1) undesir- 
able adhesive properties, (2) lack of means for reproduc- 
ible assembly of the test cylinders or blocks and the 
specimen, and (3) lack of means of applying a uniform, 
simple transverse tensile stress to the specimen. 

The adhesive difficulties were solved by a relatively 


Fig. 2. Apparatus for mounting samples for the evaluation 
of transverse tensile strength: general layout of compo- 
nents 


new adhesive of the epoxy type, Armstrong A-1, made 
by Armstrong Products Co. The other difficulties were 
overcome by designing and building (1) an apparatus 
for mounting samples shown in Figs. 2 to 5 and (2) 
alignment devices for use in a tensile tester, Fig. 6. 
By means of the mounting apparatus, 12 specimens at 
a time can be cemented to steel test cylinders +/2 in. in 
diameter by 1 in. long. 


Fig. 3. Apparatus for mounting samples for the evaluation 
of transverse tensile strength: ready for the application of 
adhesive to test cylinders 


To summarize the test, the general procedure is to: 


1. Prepare the specimens of coating. 

2. Stir the activator into the epoxy resin and apply the ad- 
hesive to the test cylinders positioned in ‘‘the apparatus 
for mounting samples.” 


3 When the adhesive has cured to the desired degree, as- 
semble the apparatus and place it in a vacuum desiccator, 

4. Evacuate the desiccator and clamp the specimens. 

Remove the assembled apparatus from the desiccator and 

cure the adhesive in an oven for 2 hr. at 74°C. 

6. Remove the test cylinders from the apparatus and care- 
fully trim the edges of the specimens and the adhesive flush 
with the walls of the test cylinders. 

7. Attach the mounted specimens to the aligning devices in 
the tensile tester (Baldwin-Southwark) and test at a load 
rate of 500 lb. per min. 

8. Examine the fractures with a dissecting microscope to esti- 
mate visually the location of failure. 

9. Quantitatively remove the samples of coating (with a 
camel’s hair brush and water) from the test cylinders to 
determine the extent of adhesive penetration and the loca- 
tion of failure. 


Or 
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of transverse tensile strength: fully assembled 


The TTS of the isolated coating was found to be rel- 
atively independent of (1) the relative humidity at 
which the specimens were conditioned, (2) the absolute 
pressure at clamping, and (3) the rate of loading dur- 
ing testing. Because precision was improved, the spec- 
imens were mounted in a partial vacuum of 8 cm. mer- 
cury absolute pressure. 


Fig. 4. Apparatus for mounting samples for the evaluation — 


* 


Adhesive penetration in the TTS test is controlled by 


the clamping pressure and the preliminary cure time be- - 


fore the specimens are bonded. Two conditions of 
penetration were used: (1) negligible penetration—4 
Ib. per sq. in. and 1 hr. 46 min. preliminary cure, and 
(2) slight penetration—12 lb. per. sq. in. and 1 hr. 2 
min. preliminary cure. The TTS data obtained in this 
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vay were used to construct. strength profiles of the 
‘ coatings. 

Wet Adhesive Ratio 

| ‘ The net adhesive ratio, which is defined as the adhe- 
jive ratio of the coating layer after drying, was found by 


reighing a 20 to 30 mg. sample of isolated coating to 


. 5. Apparatus for mounting samples for the eval- 
ation of transverse tensile strength: removal of test 
cylinders 


jhe nearest 0.1 mg., extracting the starch, and deter- 
/aining the extracted starch colorimetrically with iodine. 
he clay was calculated by difference, after correction 
‘or volatiles in the coating. 

| This colorimetric method for starch is a modification 
/f one described by Browning, Bublitz and Baker (4) 
jor starch in paper. The weighed sample of coating is 
laced in a 50-ml. beaker. A few drops of distilled 
rater are added and the coating macerated thoroughly 
\7rith a rubber-tipped stirring rod. The stirring rod is 
jinsed off into the beaker. Distilled water is added to 
ake a total volume of about 10 ml., and the beaker is 
laced on a steam bath and heated for 30 min. When 
he beaker has cooled, 1 ml. concd. HCl and enough 
a water to make 25 ml. total volume are added. 
“he beaker is allowed to stand for 1 hr. while the clay 
ettles. The contents of the beaker are then trans- 
erred to a fine porosity fritted glass crucible. 

The coating residue in the crucible is washed suc- 
essively with (1) a few milliliters hot, distilled water, 
(2) 2 ml. 21% HCl, (8) 2 ml. 21% HCl, (4) 1 ml. concd. 
ICl, diluted with 10 ml. distilled water after 1 min., 
‘nd finally (5) a few milliliters of hot, distilled water 
gain.. The filtrate is transferred quantitatively from 
he filter flask to a 100-ml. volumetric flask. Five milli- 
‘ters of coned. HCl and 2 ml. of iodine reagent are added 


. 
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to the flask, and then distilled water up to the mark. 
The contents are mixed by vigorously inverting the 
flask ten times. After at least 15 min. but not longer 
than 1 hr. the optical density of the solution is deter- 
mined at 580 my wavelength. A Bausch and Lomb 
Spectronic ‘20” colorimeter was used. 

The iodine reagent consists of 7.5 eo Kiband > epic 
diluted to exactly 500 ml. with distilled water. 

A calibration curve for Stayeo M starch is given in 
Big 7, 

The accuracy of the starch determination was about 
2%. The initial weight of the coating sample was de- 


(CROSS 
SECTIONAL 


Fig. 6. Device for aligning test cylinders during trans- 
verse tensile test, (two required) 


termined to about 1%. The solids content of the var- 
lous coatings in this study varied from 98.4 to 99.5%. 
An average solids content of 99.0% was assumed in 
calculating the clay by difference. The over-all ac- 
curacy of the adhesive ratio determinations was about 
2%, whereas the precision for four replicates was about 


1%. 


EXPERIMENTAL RESULTS AND DISCUSSION: 
THE EFFECTS OF CERTAIN VARIABLES ON COATING 
Ts 


TTS Versus Pigment Particle Size and Substrate Pore Size 


Coatings prepared with the three clay fractions were 
applied to the three types of MF and to aluminum foil. 
The initial adhesive ratio was 12, and the coatings were 
dried by natural convection at 73°F. (22.8°C.) Coat 
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weight was varied from 10 to 30 lb. per ream (25 X 38 
—500), but most data were obtained at an average coat 
weight of about 20 lb. per ream. 


Pigment Particle Size 

Hemstock and Swanson (5) have demonstrated that 
pick strength is unrelated to pigment surface area or 
particle size for clay-starch coatings on aluminum foil. 


MG. 


STARCH, 


(0) 0.2 0.4 0.6 0.8 1.0 


OPTICAL DENSITY 


Fig. 7. Calibration curve for Stayco M starch 
(Colorimetric method using iodine) 


The results of the coatings on foil summarized in Table 
II indicate that TTS also is independent of pigment 
particle size for coatings on nonporous substrates. 


The low TTS values for 12MI* may be due to (1) 
adhesive migration and/or (2) particle alignment. Be- 
cause coating 12MF was inadvertently dried at a much 
lower relative humidity} than the other coatings, the 
driving force for evaporation of water at the surface of 
the coating was greater. As Dappen (6) has shown, 
increased rates of drying tend to cause adhesive to mi- 
grate toward the surface zones of evaporation. For 
coatings on foil, migration due to drying can proceed 
only away from the foil-coating interface and toward 
the air surface. It is significant that thinner coating 
samples. failed randomly within the coating and at 
higher strength, whereas thicker samples failed near the 
foil at lower strengths. The layer weakened most by 
adhesive depletion due to migration would be expected 


* Meaning of coating symbols, e.g., 12MF—the two digits represent the 
initial adhesive ratio of the coating; the first letter stands for the clay frac- 
tion used in the coating; the second letter identifies the substrate to which 
the coating was applied (F = aluminum foil; V, H, and A are types of MF); 
aud pee subscript HAB indicates that the coating was dried with a hot air 

ast. 

+ Because of equipment failure in the constant humidity room. 


to occur at the foil-coating interface. Also, adhesive # 
migration effects would be expected to be more pro- 
nounced in thicker coatings. . 

Greater particle alignment may be associated with jj 


‘“ 


Table Il. TTS Versus Pigment Particle Size (Coatings on 
Aluminum Foil) 


Pigment Average 
article coat ‘ ; 
Coie: weight, TS: Lecation of failure 
Coating be lb./ream 1b./in.? in coating 


12SF 0.0-0.5 28 2060 + 140 Random 
5-1.0 


12MFe 0.5-1. 16° 1400 + 400° Near foil on thick} 
ctgs., random on} 
thin ctgs. 

12LF 1.0-2.0 27 2070 + 90 Random 


a This coating was dried at less than 10% R.H., whereas the other twe 
coatings were dried at 50% I. f 

b There were large variations in coat weight among the samples in this set, 
Thin‘coatings gave high TTS values, thick coatings gave low TTS values. 


greater adhesive depletion by a closer packing of they 
platelets. The ability of the clay particles to assume 4% 
close-packed arrangement may be greater for the 0.5 tog 
1.0 p fraction than for the other two fractions. Kraske: 
(1) found that the largest clay fraction had poorer 
particle orientation than the other two fractions for 
coatings on MF, type HA. The data were not cor 
clusive on the two smaller clay fractions but seemed t y 
indicate that the medium fraction, 0.5 to 1.0 » had the 
greatest degree of orientation of the three fractions. 
If increased particle alignment can result in a zone © 
weakness, it suggests that present concepts of coating 
strength may need revision. For example, it has beet 
suggested by Hemstock and Swanson (5) that very pe 
fect particle alignment is responsible for strong void 
free coating adjacent to the foil surface. The impli 
tion seems to be that clay and starch make equal com 
tributions (on a volume basis) to strength so that 
denser coatings are inherently stronger. The results pre-2 
sented above indicate that the volumetric distribution 
and configurations of the starch are of primary impor- 
tance and that replacement of starch by clay, voll 
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for volume, weakens the coating. Kt 

If particle orientation induced by the substrate were 
the primary cause of the weakness in coating 12MF, it 
would seem reasonable to expect that TTS would be in- 
dependent of coat weight or thickness. But TTS varies; 
markedly with coating thickness: therefore, adhesive 
migration due to drying forces is the more plausible! 
explanation; particle orientation, if a factor, would bel 
the result of the adhesive redistribution rather than the 
cause. : 

The results for the coatings on porous substrates is 
shown graphically in Fig. 8. By the nature of the TTs 
test it is impossible to measure the strength at the ac# 
tual surfaces of the coatings, although the surface 
strength may be approached very closely. Because 
of this inherent limitation, the TTS profiles of the coat- 
ings are drawn only for that portion of the coating not 
impregnated with the epoxy adhesive during the TTS 
test. The TTS of the layers of the coating wheré 
failure did not occur can be estimated indirectly a= 
greater than that of the zone of failure. The dashed 
line is given to indicate a minimum TTS for that locas 
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on in the coating; the actual TTS may be much 

“yreater. 

_ The cross-hatched rectangle shows two things about 

ne coating: (1) Where failure occurred is indicated 

ath an accuracy of about 2 lb. per ream by the hori- 
ontal position and width of the rectangle. (2) The TTS 
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1000) 


COATING l2SV COATING 12SH 


COATING I2MV COATING I2MH COATING I2MA 


0 50 100 0 50 
0.10 0.45 0.80 
SUBSTRATE PORE SIZE, x 


ig. 8 TTS versus pigment particle size and substrate 
pore size 


shown by the vertical position of the rectangle, the 
eight of the rectangle being the 95% confidence limits 
{the mean. If the behavior of the central 90% of the 
oating is taken as a criterion, there seems to be a def- 
nite relationship between TTS and pigment particle 
jize, as shown by coatings 12SV, 12MV, and 12LV; the 
-TS increased as the particle size decreased. The layers 
f coating adjacent to the substrate in 12SV and 12MV 
jave about the same TTS; this suggests that the 
‘trength of these layers is dictated primarily by the sub- 
trate and its effect on vehicle penetration. 

_ Coatings with the largest clay fraction behaved in a 
listinctly different manner than did the coatings hav- 
og the smaller clay fractions. Failure occurred in a 
vell-defined zone within the coating. The location of 
he zone of failure varied with the substrate pore size 
nd with the testing conditions, due perhaps to rein- 
orcement of the coating by penetration of the epoxy ad- 
‘esive, but was generally about '/i to 1/3 the coat 
eight from the substrate-coating interface. 

| The explanation that seems most tenable is that in 
ne direction starch has left the zone of weakness due 
9 vehicle penetration of the substrate and in the other 
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direction starch has migrated with the vehicle toward 
the air surface and/or become immobilized before it 
could be drawn toward the substrate. The resulting 
zone of depleted starch content would be expected to 
have less TTS than adjacent zones having more starch. 
There is a striking connection between this behavior 
and Kraske’s (1) pore structure analysis for this large 
particle size coating. He visualized this coating hav- 
ing constricted, or ink-bottle shaped, pores in order to 
explain his pore volume and internal surface area data. 
He pictured constricted pores with openings of two or- 
ders of magnitude in size but had no evidence to sug- 
gest a preferential location of either size opening. The 
zone of weakness revealed by TTS testing would be the 
logical location of large pores, with large openings prob- 
ably on the substrate side. The smaller constricted 
pores could be the interparticle voids opening to the 
air surface of the coating. 

The greater strengths of the smaller clay fractions is 
explainable on the basis of adhesive retention and dis- 
tribution. On a volume basis, the starch concentra- 
tion at the zones of failure in 12LV may be less than the 
starch concentration in 12MV because of the greater 
void volume found by Kraske (1) in the coating of the 
largest clay fraction. The importance of volumetric 
starch concentration is again suggested. 


Substrate Pore Size (Large Clay Fraction) 


It seems appropriate to rank coatings 12LV, 12LH, 
and 12LA with regard to TTS by the strengths of the 
weakest zones. Clearly, the TTS of a clay-starch coat- 
ing increases with increasing substrate pore size, under 
the conditions of this study. At first sight this result 
seems contrary to the expected behavior. The expla- 
nation suggested is as follows. 

For a given coating and substrate material the veloc- 
ity of vehicle penetration, as derived by Washburn (7), 
is directly proportional to the square root of the pore 
diameter after a given time of penetration. There- 
fore, for substrates with similar void fractions but dif- 
ferent pore sizes, the volume rate of penetration per 
unit area of surface coated should vary directly with the 
square root of the pore size. 

Thus, near the instant of application the vehicle of 
coating 12LA penetrates about !/3; more rapidly than 
12LH and nearly three times faster than 12LV. The 
effects of this difference in rate of penetration seem to 
be reflected in the structure of the coating. The pig- 
ment particles in 12LA were immobilized in a few sec- 
onds; visually, the coating was observed to have “set’’ 
i.e., lost its wet look. Coating 12LV required a couple 
of minutes to lose its wet look. The rate at which pig- 
ment immobility is developed seems to affect the den- 
sity of the coating and the amount of starch retained 
with the clay. 

At a low rate of penetration, the vehicle is visualized 
as being drawn from the coating layer directly adjacent 
to the substrate. When this layer has compacted to a 
rigid structure, vehicle is supplied from a layer farther 
from the substrate, and so on, until the coating as a 
whole has set. Adhesive penetration and coating com- 
paction are maximized. 

At a high rate of penetration, the vehicle may be 
withdrawn from the coating so rapidly that the layer 
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adjacent to the substrate can fill the requirement only 
instantaneously; and the vehicle is almost immediately 
supplied from the total coating thickness. As vehicle 
leaves the coating, the pigment particles, and any layers 
of adhesive immobilized adjacent to the particle sur- 
faces, coalesce to form a rigid structure. The vehicle 
flowing between and around fixed or slowly moving 
clay particles will assume a velocity distribution such 
that the greatest rate of flow will occur in the center 
of the channels available for flow. Saturated flow could 
therefore end while a large portion of the vehicle still 
exists around the pigment particles. 

When saturated flows ends and air enters the coating, 
i.e., the wet look disappears, vehicle must flow around 
particles rather than between them; and the resistance 
to flow becomes much greater. It is suggested that the 
major loss of adhesive to the substrate occurs in the sat- 
urated state of flow and that low rates of penetration 
favor the maintenance of this type of flow, even to the 
extent that a greater volume of vehicle penetrates a sub- 
strate of small pore size than it does a substrate of large 
pore size. 

Cutting 0.5 u-thick cross sections of coatings such 
as 12LH and 12LA with a thin-sectioning microtome 
and examining the extent of starch penetration by 
staining with iodine revealed an enlightening fact. 
The adhesive had penetrated farther into the substrate 
with the larger pores than was the case with the smaller 
pores. This indicates that depth of adhesive pene- 
tration into the substrate is not necessarily proportional 
to the quantity of adhesive lost from the coating, inas- 
much as coatings on smaller pore-size substrates tended 
to lose more starch. It is not surprising that Casey and 
Libby (8) did not find a correlation between depth of 
adhesive penetration into the bodystock and wax pick 
strength for starch-clay coatings on paper. 

The thinner but more concentrated layer of starch 
found in smaller pore-size substrates may contribute to 
pick strength by strengthening the substrate-coating 
bond and the surface layer of the substrate. 


Interaction Effect 


In the coatings previously discussed, the vehicle pene- 
trated the substrate but the pigment was left behind. 
When the pigment also penetrates the substrate, the 
coating strength and structures are altered markedly. 
This is evident for the smaller clay fractions on the 
larger pore-size substrates (see coatings 12SH, 12SA, 
12MH, and 12MA). Minimum TTS values for 12SH, 
12SA, 12MH, and 12MA are not too reliable because 
the roughness of the substrate side of the coating (due 
to pigment penetration) may have prevented the epoxy 
adhesive from making intimate contact with the com- 
plete coating surface. 


Table III. Apparent Density Data, g. per cc. 


Coatings on MF, initial adhesive ratio = 12, dried by natural 
convection at 73°F. 


Pigment 
particle size 
u, @.s8.d. Substrate pore size, u 
0.10 0.45 0.80 
0.0-0.5 1.54¢ 1.482 Wh ake 
0.5-1.0 ae 1.60 1.18 
1.0-2..0 I aya? 1, 292 


a Data provided by D. J. Kraske (9). 


The most noticeable difference in these coatings, com-~ 
pared to the coatings without pigment penetration, is; 
the zone of weakness located in the upper third of the» 
coating, i.e., toward the air surface of the original coat-} 
ing. This new zone of weakness follows the same trends, 
of TTS versus substrate pore size and pigment particle} 
size as were previously described. TTS is higher for 
the smaller clay fraction and for the larger pore-size 
substrate. 


Table IV. Net Adhesive Ratio Versus Pigment Particle} 
Size and Substrate Pore Size 


Coatings on MF, initial adhesive ratio = 12, dried by natural 
convection at 73°F. 


Pigment | 
particle size, 
pb, @.s.d. Substrate pore size, uw 
(eal 0. 0.80 
0.0-0.5 9.8 EO hes 
0.5-1.0 9.5 NOM WA 
1.0-2.0 9.8 11.4 1134 


These coatings set quite rapidly and appear to have} 
a more open structure. When the pigment particles: 


are much smaller than the pores, as in coatings 128A 
and 12MA, the apparent density as determined by the: 


i 


mercury intrusion method developed by Kraske (17 | 
| 


falls off sharply. Tentative apparent density data avail- 
able for these coatings are summarized in Table III. For 
any given clay fraction there seems to be a trend te 
ward lower densities as substrate pore size increases. 
The low apparent densities for the large clay fraction 
are probably due primarily to poor particle packing? 
rather than pigment penetration into the substrate. | 

Table IV summarizes the net adhesive ratio for the 4 
nine coatings. 

Substrate pore size seems to be an important factor! 
in adhesive penetration. The adhesive lost by sub- 
strate penetration is nearly the same for all three coats 
ings on a given pore-size substrate. The 0.5 to 1.0 ws 
clay fraction lost more starch than either of the other 
two fractions for a given substrate. This may be re- | 
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Fig. 9. TTS versus initial adhesive ratio 


lated to the increased tendency to assume a preferred 
orientation reported by Kraske (1) for this fraction. 
It will be recalled that this clay fraction had less TTS: 
than the other fractions in coatings on foil. ‘| 


Initial Adhesive Ratio | 


Coatings with initial adhesive ratios of 10 and 14 werds 
applied to MF, type VC, and to aluminum foil. The: 
0.5 to 1.0 u clay fraction was used, and the coatings were 
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Fig. 10. TTS versus final adhesive ratio 


yried by natural convection at 73°F. These two coat- 
Ags are compared in Figs. 9 and 10 with a similar coat- 
ag, previously described, having an initial adhesive 
jatio of 12. 

| The most obvious feature of these coatings is that 
‘TS increased with increasing initial adhesive ratio, or 
ith increasing net adhesive ratio. The data shown in 
vig. 10 suggest that the relationship between TTS and 
Jet adhesive ratio may not be linear for coatings on MF. 
Vhe low significance level of the TTS data for coating 
/2MF enables one to draw a wide variety of curves to 
/t within the 95% confidence limits. The low relative 
umidity at which 12MF was dried has been mentioned 
bove as a possible cause of the low TTS of 12MF. It 
‘Interesting and perhaps significant that a straight line 
jan be drawn through the origin and the data points for 
jyatings LOMF and 14MF’. TTS may be directly pro- 
jortional to the final adhesive ratio for clay-starch coat- 
igs on foil when the adhesive distribution is uniform. 
_ The second feature shown in Fig. 10 is that for a given 
idhesive ratio the coatings on MF have greater TTS 
dan the coatings on foil. This effect is contrary to the 
Indings of Hemstock and Swanson (4) for pick strength. 
‘ick strength as measured with the IPC bonding 
crength tester, and probably other press simulation 
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tests, is sensitive to the physical properties of the body- 
stock. ‘This was shown by the following demonstration: 

A clay-starch coating (initial adhesive ratio = 12, 
0.5 to 1.0 4 clay fraction, dried in air at 73°F.) was ap- 
plied to MF, type HA, and to aluminum foil. Strips 
of these two coatings, still on their original substrates, 
were tested with the IPC bonding strength tester us- 
ing the prefilming technique described by Wink, Shill- 
cox, and Van Eperen (10). The coating on MF gave 
a viscosity-velocity product (VVP) of less than 10, and 
the coating on aluminum foil gave a VVP greater than 
60. However, when the coating originally on MF was 
mounted coating side down on aluminum foil with a thin 
layer of Trim Adhesive (Minnesota Mining & Mfg. Co.) 
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Fig. 11. TTS versus method of drying 


and the MF removed with ethyl acetate, the VVP ob- 
tained was greater than 60. 

Further consideration of the influence of substrate 
properties on the pick strength of coated paper is needed. 
Mere retention of adhesive within the coating or even 
preferential particle alignment do not insure high TTS, 
and their influence on pick strength certainly needs 
closer scrutiny. 


Method of Drying 
Drawdowns of coating 14MV were dried by a blast 


Table V. TTS Versus Method of Drying 
C igh Locati ilure i ing, 
ie, eee aie rn eee rer 
| Coating Method of drying 7” ratio lb./ream lb./ream 1b./in.2 interface 
i aol, 0.10 ies PB) 2S 3} 0.8 2170 + 60 (near surfaces) 
14MV Natural convection at 7 pe Oy Ocean meres 
i ral 0.10 12.4 D0) 2 3} O%3 2020 + 80 17 
144MVyas-_ Hot air blast at 200 Sara ae chee us ; 
/14MF Natural co tion at 73°F. Foil) 14.0 24 oe 2060 + 90 (random) ; 
UMass haa biaeead 200°F. trot 14.0 31 600 + 300 (narrow zone adjacent to foil) 
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of 200°F. (93.4°C.) air from a home-type hair drier, as 
well as by natural convection at 73°F. Hot-air-blast 
drying required 1 min. for coatings on MF and two 
minutes for coatings on aluminum foil. The results 
are summarized in Table V and Fig. 11. 


The increased rate of drying reduced the TTS of both 
the coating on MF and the one on aluminum foil. The 
coating on foil lost a much larger portion of its TTS than 
did the coating on MF. Apparently, the porous sub- 
strate competes with the capillary forces generated by 
the drying action. Note that the blast-dried coating 
on MF, 14MVuap, retained significantly more of its 
original adhesive than the coating on MF dried more 
slowly. The layers near the surface of the coating on 
MF appeared to be strengthened by blast drying, in- 
dicating that part or all of the increased starch reten- 
tion is in the surface layers. 

The TTS distributions of these coatings correlate 
very closely with the known or postulated adhesive dis- 
tributions for similar coatings. 

The physical structure and properties of coatings 14- 
MV and 14MVnuas are different. Qualitative evidence 
of this is that the blast-dried coating is much more 
brittle. Very little bending is needed to break the iso- 
lated coating. Increased starch concentrations at the 
two surfaces of the coating could explain such brittle- 
ness, since thick films of Stayco M starch are so brittle 
they shatter like glass. The thinner the film of Stayco 
M the more flexibility and toughness it seems to have. 
Additional evidence is provided by the depth of epoxy 
adhesive penetration. ‘The much lower penetration 
into 14MVyap suggests that the surface pores are more 
constricted, probably by starch. 

Examination of stained cross sections showed that 
the depth of starch penetration into the MF was less 
for blast-dried coatings than for coatings dried in air at 
73°F. This agrees with the net adhesive ratio data. 

Apparent density determinations by the mercury in- 
trusion method indicated that the blast-dried coating 
had about the same void volume as the one dried at 
73°F. The slightly lower apparent density of the blast- 
dried coating was accounted forby the increased starch 
content. 


Coat Weight 


Careful examination of the TTS data for coatings on 
MF revealed no significant effects due to variations in 
coat weight from 10 to 30 lb. per ream. Kraske (1), 
in his study of coating structure, found coatings of 10, 
20, and 30 lb. per ream to be nearly identical. 

The TTS data for coating 12MF, on aluminum foil, 
showed a strong dependence on coat weight; the thin 
coatings gave much higher strengths than did the 
thicker ones. Dappen (6) has shown that more starch 
migrates away from the layer of coating adjacent to the 
substrate in thicker coatings than in thin ones. 

This loss in TTS with increasing coat weight might 
be found in coatings on porous substrates (1) if the coat- 
ing is dried extremely rapidly and/or (2) if the substrate 
has very small pores. 


CONCLUSIONS 


The following conclusions are based on this study of 
the internal TTS of clay-starch coatings: 
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1. A method and an apparatus have been developed — 


for measuring the internal TTS of clay-starch coatings. 


2. The TTS of the clay-starch coatings isolated from — 


MF with ethyl acetate is relatively insensitive to con- 
ditioning at different relative humidities and to the rate 
of loading used in the testing. 

3. Other factors being equal, a coating applied to a 
substrate with small pores loses more adhesive to the 
substrate and has less TTS than does the same coating 
applied to a substrate with larger pores. 

4. Other factors being equal, coatings made with 
larger clay particles and applied to a porous substrate 
have less TTS than coatings with smaller clay particles. 

5. On a nonporous substrate the TTS of a coating 
is not directly related to pigment particle size. 


6. The TTS of clay-starch coatings increases with 


increasing adhesive concentration. 


7. When applied to a porous substrate, coatings | 
dried with a hot-air blast retain more adhesive but have 
less TTS than coatings dried by natural convection at 


room temperature. 

8. When applied to a nonporous substrate, coatings | 
dried with a hot-air blast have less TTS and fail nearer 
the substrate than coatings dried by natural convection — 
at room temperature. 7 

9. Variations in coat weight have little effect on the 
TTS of clay-starch coatings on porous substrates such 
as MF. 2 

10. On nonporous substrates thick coatings tend to 
be weaker in TTS than thin coatings, and the failure. 
occurs near the substrate instead of randomly. 

11. The amount of starch lost from a coating is not. 
necessarily related to the depth of penetration of starch 
into the substrate. 


12. Greater particle orientation does not necessarily 


increase TTS. : 
13. The TTS of clay-starch coatings seems to be 


largely governed by the final adhesive distribution in_ 


the coating. The distribution of voids and the degree 
of particle orientation apparently affect TTS through 
their effects on the adhesive distribution. 
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Aperstme 


igh-grade experimental pulps for production of viscose 
‘ayon were prepared from bagasse by the prehydrolysis- 
ulphate process. A study of hydrolyses by sulphuric 
Siucid, nitric acid, water, and steam is reported. Results 
emphasize the importance of hydrolytic conditions upon 
“>ffectiveness of pentosan remoyal. High-grade dissolving 
eulps with 91 Hunter brightness and containing 95% 
julpha-cellulose, 4% pentosans, and 0.05% ash were ob- 
ained. Yield from depithed bagasse was about 33%, 
somparable to that from wood. The bagasse pulps were 
pun into rayon and the yarns evaluated. The pulps had 
tharacteristics needed for the manufacture of viscose 


| For many years cotton linters were used as the 
(only raw material for the manufacture of viscose rayon. 
qt was generally believed that replacement of cotton by 
Jvood would not be economically feasible or technically 
®oossible. Today, wood pulps provide the major 
amount of raw materials for the rayon industry around 
fhe world. First, softwood pulped by the sulphite 
{process replaced cotton. Then, since World War II, 
sthe greater demand for rayon and the development of 
fnew techniques have made possible the commercial 
iproduction of bleached hardwood pulps for manufac- 
wture of rayon. At present high-grade dissolving pulps 
ymade from hardwood by the prehydrolysis-sulphate 
Sprocess have gained wide acceptance throughout the 
findustry. 
‘ New sources of raw material for rayon are desirable, 
Hhowever, and for many foreign countries sugarcane 
agasse has the economic advantage among agricul- 
ural residues of being already collected at the sugar 


; 
j 
} 


' The chemical composition of depithed bagasse is 
Ssomewhat similar to hardwood. The main difference 
(from softwood is in its higher pentosan content. The 
jneed of removing these additional pentosans accounts 
‘for one of the major difficulties in making a good grade 
‘dissolving pulp. The pulping process used in these 
istudies is an adaptation of the prehydrolysis-sulphate 
)process used for hardwoods. In view of the proved 
success of this process for production of dissolving 
| pulps from hardwoods, it was chosen as the most logical 
one for the preparation of high alpha pulps from agricul- 
tural residues. This process with appropriate modifica- 
tion of the operating variables permits the preparation 
of bagasse pulp of quality comparable to that of high- 
‘grade dissolving pulp from wood. The conditions of 
ithis process, such as temperature, time of reaction, and 
ichemicals used, are practical and present no unusual 
engineering problems. 

' Prior to chemical treatment, bagasse must be de- 
pithed if a high-quality pulp is to be obtained. Judg- 
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Preparation of Dissolving Pulp from Sugarcane Bagasse 


ANDRE H. LOCUS 


ing from chemical composition alone, pith should make 
a pulp as good as the fiber; cellulose, lignin, and pento- 
san content do not differ greatly for whole bagasse, 
depithed fiber, and the pith alone. However, the thin- 
walled pith cells, because of their physical structure, 
are fragile and tend to break easily during processing. 
These cells and cell fragments are highly absorbent so 
that they retain dirt, as well as pulping chemicals. 
Once contaminated in such a manner, it is almost im- 
possible to purify the pulps by washing and filtering 
because of unfavorable drainage characteristics. Cel- 
lulose sheets containing pith are hard and horny and 
they do not steep uniformly; their physical strength 
when wetted in caustic soda is so low that pressing of the 
alkali-cellulose during the conversion to rayon is very 
difficult. 

Depithing methods need not be discussed here. 
The Northern Utilization Research and Development 
Division, Peoria, Ill., has made a very thorough study 
of this subject and has developed several practical and 
economical methods for effecting the needed separation 
(1). The preferred method makes use of a disk mill to 
loosen the pith from the fiber; the actual separation, 
wet or dry, is done by screening. The pith by-product 
of the operation can be recovered and may be used as 
a fuel or mixed with molasses and other additivies, 
pelleted, and sold as a feed (2). 


MATERIAL AND METHODS 


The raw materials used in these studies were de- 
pithed bagasse from Florida and the Philippines. 
About one half of the work was done with fiber from 


Table I. Physical Composition of Whole Bagasse 


Florida, Philippine, 
oO (0) 
Fiber 65 67.5 
Pith 25 AT ofS 
Dirt and water solubles 10 5.0 


Florida bagasse depithed by the Peoria hydrapulper 
process (1). The remainder of the work was done with 
fiber from Philippine bagasse depithed by the disk mill 
process. Although depithed by different procedures, 
the separated fiber from the two sources exhibited no 
significant differences in composition or performance. 
The Philippine material contained about 3% more lig- 
nin than the Florida bagasse and thus required slightly 
more chemical during cooking to duplicate the results 
obtained with the Florida fiber. Proportions of physi- 
cal components of the original bagasse are presented 
in Table I. Proximate chemical analyses of Florida 
and Philippine bagasse, as well as the depithed fiber 
and pith, are presented in Table II. 

Except when otherwise specified, hydrolyses with 
acids were carried out on 200-g. samples, in 2-l. stain- 
less steel digesters heated in an oil bath. For experi- 
ments with sulphuric acid, a glass container was put 


ll 


inside the digester. “At the end of the hydrolysis 
period, the digesters were cooled immediately by im- 
mersion in a tank of water. The materials were washed 
several times with distilled water, then with water 
made slightly alkaline with a few drops of ammonia, 
and again with distilled water. The hydrolyzed mate- 
rials were air dried and moisture determinations were 
made on the air-dry materials for calculation of yields. 

Hydrolyses with water and steam were carried out 
in a 1.6-cu. ft. rotating stainless steel digester equipped 
for direct and indirect heating with steam. Each sam- 
ple was about 7.5 lb. of air-dry bagasse fiber. At the 
end of a hydrolysis period the digester pressure was 
immediately released and the contents dumped and 
washed three or four times with cold tap water in a 
wooden tank equipped with a perforated bottom. 

Each batch of washed hydrolyzed fiber was allowed 
to drain for a few hours, mixed thoroughly, weighed, 
and sampled in triplicate for moisture content. _Mono- 
ethanolamine cellulose (MEA) was determined on the 
hydrolyzed fiber according to the method of Reid, 
Nelson, and Aronovsky (3) and the alpha-cellulose 
content determined on the MEA cellulose according to 
TAPPI Standard T 420 m-48 (4). Pentosans were 
determined according to TAPPI Standard T 223 m-48 
and calculated by the formula [7.5 & n (v2 — 2)]/w 
in which the symbols have the same meaning as those 
in the TAPPI method. It should be noted that no 


Table II. 


Proximate Chemical Composition of Florida 
and Philippine Bagasse 


-——— Florida 


—  -——— Philippine 
Whole, Fiber, Pith, Whole, Fiber, Pith, 
% % % % % % 
Cellulose (MHA) DO0 COO BO S50 GO 3.0 
Alpha-cellulose 40.0 45.5 40.5 40.5 44.5 41.0 


Pentosans in alpha- 

cellulose 8.0 9.0 8.5 (ZS Or on) S80 
Alpha-cellulose 

corrected for 


pentosans aOae) alia sy Sw 40 B77 
Lignin IQEC AND ay) Ray iL sh 
Pentosans Pay) isd) 40) PSO) A PRO 
Ash My Pe XO Do 3.0 PaW) ays 
Alcohol-benzene 

(1:2) solubles 7.0 Pa) Bl) 3.0 250 e285) 


correction is made for any hydroxymethyl furfural 
that might be formed from cellulose. The pentosan 
values reported therefore might be higher than actual 
so that the true effectiveness of the hydrolysis treat- 
ment may be greater than indicated. 

Alcohol-benzene solubility was run according to 
TAPPI Standard T 6 m. Lignin was determined on 
material according to the procedure described by Arono- 
vsky, Nelson, and Lathrop (4). Viscosity and degree 
of polymerization characteristics were determined on 
the pulp according to the nitration method of Alexander 
and Mitchell (6). 

After an investigation of various hydrolyzing condi- 
tions including a number of hydrolyzing agents, the 
more promising conditions were used in pilot plant 
operations to study pulping and bleaching conditions. 
Since 15 lb. of separated fiber were required to provide 
a 5-lb. yield of purified pulp, two 7.5-lb. batches of 
fiber were hydrolyzed separately in the 1.6-cu. ft. stain- 
less steel digesters. The two batches of hydrolyzed 
fiber were combined for a single pulping run with 18% 
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kraft chemicals based on depithed fiber. Brown stock 
from digestions was washed in a wooden tank equipped 
with a perforated bottom and then screened on a 
Valley laboratory pulp screen, 0.008-in. cut. Chlorin- 
ation of screened pulp was carried out in a 50-gal. 
rubber-lined tank and the other bleaching stages in a 
50-gal. glass-lined kettle. The bleached pulp was 
finally sheeted in a Valley handsheet mold (6 by 9 in.) 
and dried on a steam-heated drum. Final bleached 
pulps from the pilot plant operations were converted 
to viscose rayon, spun to yarn, and evaluated by the 
Von Kohorn International Corp. 


PENTOSAN HYDROLYSIS 


Hydrolysis is the most important step in the prepara- 
tion of alpha-pulp from bagasse because hydrolysis 
conditions really determine the quality characteristics 
of the final pulp. Two different things happen during 
this operation: First, the pentosans are degraded, 
about 75% being solubilized and the remaining pento- 
sans being attacked to such an extent that most are 
soluble in the alkaline liquor during the cooking proc- 


ess. Second, besides the desirable action, there is deg- 
radation of the cellulose that cannot be avoided com- 
pletely and depends upon the hydrolyzing agent and ~ 
Alpha-cellulose is deg- _ 
raded into products such as beta-cellulose which can ~ 


the conditions of hydrolysis. 


never be completely eliminated by simple methods of 
purification. 
hydrolyses contribute to low pulp yields and inferior 
pulp quality. Such pulps are deficient in alpha-cellu- 


lose and have significant contents of beta-cellulose. | 


Too drastic conditions for hydrolyses result also in 


brittleness of fiber which in turn produces considerable ~ 
fine material and causes trouble during subsequent — 


purification of the pulp. 


Effects on the bagasse fiber of hydrolyses by sulphuric 
acid, nitric acid, water, and steam under different com- 
binations of temperature, time, and acid concentration 
are shown in Table III. Data on yields of hydrolyzed 
fiber, pentosans and their removal, alpha-cellulose con- 
tent of the hydrolyzed fiber, and the extent of degrada- 
tion of the alpha-cellulose are presented. Effective 
reduction of pentosan content was achieved for all 
hydrolyzing agents. Pentosan content decreased as 
the chemical concentration, time, or temperature in 
the hydrolysis was increased. 


If data for pentosan content and yield of fiber for the. 


various hydrolysis treatments are plotted together, a 
direct linear relationship appears to exist between these 
two factors. 


lyzed fibers following use of different hydrolyzing 


agents, the pentosan contents of the fibers will be es- : 
Except under drastic conditions, | 


sentially the same. 
most of the alpha-cellulose in the original material will 
be recovered after hydrolysis. This recovery does not 
mean that cellulose from different hydrolysis processes 
is identical; our study showed that cellulose degrada- 
tion varies within wide limits. Cellulose depolymeri- 
zation occurs differently according to the hydrolyzing 
agent used and the hydrolysis conditions. 

To illustrate, among the series of pilot plant experi- 
ments involving various hydrolyzing agents two pulps 
were selected having nearly equal alpha-cellulose con- 
tents. One pulp was prepared from fiber hydrolyzed 
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In other words, drastic conditions for. 


Se ee eee 


oe a ee 


pl ll 


Thus, for the same yields of hydro- : 


* 


Table III. The Influence of Hydrolyzing Agent, Time, Temperature, and Concentration on the Hydrolysis of 


Fiber from Philippine Bagasse 


Alpha- 
, : , Pento: Pent Alpha- lulos 
og eine: eee, on content, removed, cll, bearded, 
Hydrolyses by H.SO, 
140 1 0.5 68.2 Goll 
; ; : 82.2 56.9 12782 
iy : 0.75 65.1 2E8 O35 60.5 Uhh 
an ; 1.00 63.6 2.5 94.5 58.3 16.7 
i : 2.00 62m 1.6 96.5 HS 28.1 
iy is 1.00 65.9 6.7 84.2 58.2 13.9 
; /» 1.00 64.6 Beal 92.9 59.8 13.2 
25 1 0.5 70.0 10.8 73.0 : are 
160 1 ORS 60.9 18 96.1 
Hydrolyses by HNO, 
140 1 0.3 69.5 9.8 UD00 58.0 9.4 
bh i 0.6 65.0 6.6 84.7 58.2 15.0 
aN 1 0.9 65.1 Ono Sumo 59.0 13.6 
3 0.3 67.3 (ee 82.5 57.4 13.2 
120 3 0.3 74,2 14.1 62.8 oy oe 
160 3 0.15 Gla 4.3 90.6 56.3 PPh Tl 
Hydrolyses by Water 
160 2 78.7 18.9 48.5 sr a! 
160 3 CDV iy 58.0 5 ; 
160 4 glee dD Ro at ; 
170 2 69.3 9.8 Orne 58.6 8.8 
180 2 - 66.7 5.4 87.1 56.9 14.8 
Hydrolyses by Steam 
170 1 72.9 14.0 63.5 57.7 5.5 
170 2 70.1 7.4 81.5 60.0 5.5 
170 3 70.8 He 86.6 SOno 10.4 
180 2 B5 67.8 4.0 90.3 54.0 ier 
190 1!/, i 66.3 2.4 93.9 46.2 31.2 


a Alpha-cellulose degraded was calculated as: 


100 


where 44.5 is the alpha-cellulose content of the Philippine bagasse fiber (Table ITI). 


with sulphuric acid, 0.25% (basis dry fiber), for 60 min. 
at 125°C.; the other from fiber hydrolyzed with steam 
for 15 min. at 190°C. The hydrolyzed fibers were 
pulped and bleached under exactly the same conditions, 
the pulping being 1 hr. at 150°C. with 18% kraft 
chemical and bleaching done in seven stages. Charac- 
teristics of the hydrolyzed fibers and of the final 
bleached pulps are shown in Table IV. 

Results of these two pulping experiments show clearly 
) that although the characteristics of the two materials 
_ are similar after hydrolysis, their celluloses behave in 
different ways under identical cooking conditions. 
The material hydrolyzed with sulphuric acid had its 


Table IV. Characteristics of Hydrolyzed Fiber and Dis- 
solving Pulps from Philippine Bagasse 


Hydrolyzed bagasse 


fiber Dissolving pulps~ 
Sul- Sul- 
phuric, Steam, phuric, Steam, 
0 % % ‘0 
Yield? 78.0 71.9 30.0 35.5 
Alpha-cellulose 58.8 60.1 at ae 
Alpha-cellulose corrected for 
pentosans 49.5 53.8 Oya Ak 95.0 
Pentosans 15.6 10.5 6.9 4.1 
Ash i id 0.06 0.05 
Brightness ee oe 91.0 90.5 
Degree of polymerization oe a 750 (25 
Alpha-cellulose degraded?’ 4.5 Neo Slee 16.3 


@ Basis dry bagasse fiber. eae 
b Basis pentosan-free alpha-cellulose in bagasse fiber; e.g., 100 — 40.3 
= 31.4% degraded. 
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68.2.6. 56.9) _ 
44.5 


= 12.8% 


alpha-cellulose degraded in such a way that 31.4% 
was solubilized on cooking while the material hydro- 
lyzed by steam had only 16.3% solubilized by similar 
cooking. Repeated results of this kind showed that 
steam hydrolysis was the best way to eliminate the 
pentosans with a minimum attack on the cellulose. 


PULPING OF HYDROLYZED FIBER 


Some quality characteristics and yields of unbleached 
pulps prepared from bagasse were investigated as 
functions of the digestion temperature, digestion time, 
and concentration of kraft chemicals. The digestions 
were carried out in the tumbling stainless-steel digester 
heated with indirect steam. The amounts of kraft 
chemicals (NaOH:Na.S = 2:1) employed were based 
on the dry weights of the depithed bagasse fiber before 
hydrolysis. The liquid-solids ratio was 6:1. All ex- 
periments were run on batches of hydrolyzed fiber pre- 
pared under the same conditions of steaming at 190°C. 
for 15 min. Results of these studies are presented in 
Table V. 

The permanganate number of the pulps decreases 
rapidly when the percentage of chemical and the time 
of reaction increases. If the fiber was hydrolyzed with 
acid, however, in certain conditions the permanganate 
number of pulps increased when the time of reaction 
was increased from 1 to 2 hr. In many cases when 
hydrolysis conditions were too severe, a very low 
yield would correspond to high permanganate number 
and hard-to-bleach pulp while best hydrolysis condi- 
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Table V. Influence of Digestion Time, Temperature, and Chemical Concentration upon Yields and Quality of Un- 
bleached Pulps Prepared from Steam-hydrolyzed Fiber or Sugarcane Bagasse* 


Yields 


: Amount of Basis hydro- Basis depithed Residual Perea pee 
i ce eee oe bones sent ee 
1 1 52.3 36.1 3h 15.5 10.8 “its 
hs 1 18 48.7 33.6 3.8 8.4 LASS 925 
1 22 50.5 ane F i is o ae 
49.7 : : 3 Dee 
7 i6 49.4. 34.1 56 9.6 alee 1050 
1/5 22 49.1 33.9 3.9 7.4 11.9 1000 
150 2 18 54.9 40.8 ate 8.4 12.0 1150 
1 18 Oiled 42.5 ae 9.8 12.0 1150 
1/ 18 59.5 44.2 35 1 12.0 1300 
140 D 18 5057 35.1 4.0 10.2 11.9 1150 
1 18 50.9 35.2 oh 13.6 12.0 1200 
1/, 16 52.8 36.5 ; NG}. 2 12.0 1200 
1/9 18 51.2 35.4 4.3 14.2 1251 1250 
20 53.3 36.9 13.6 12.0 1250 
22 54.6 37.8 4.3 13.5 12.0 1250 
130 2 18 (GH il 43.6 he 14.0 eS) 1200 
1 18 61.4 43.8 115) 9) 11.9 1200 
1/> 16 60.8 43.4 LG 19.6 12.0 a 
1/5 18 60.9 43.4 4.3 17.0 12.0 1250 
1/s 20 63.8 45.5 ae 16.6 11.9 1200 
1/2 22 64.7 46.2 4.4 15.6 11.9 


“@ These cooking experiments were made with batches of hydrolyzed bagasse fiber that had been prepared under identical conditions of treatment by steam at 


190°C. for 15 min. ‘ 
’ Kraft chemical basis weight depithed fiber dry basis. 


tions would give good yield, low permanganate num- 
ber, and easy-to-bleach pulps. 
BLEACHING AND PURIFICATION 


All pilot plant pulps reported were bleached by a 
seven-stage process: 


to those of commercial products. These experimental 
bagasse pulps prepared on a small pilot plant scale were 
subsequently converted to rayon in a commercial mill. 
Tenacity and elongation characteristics of two of the 


experimental yarns, as well as a normal commercial — 


product of the mill, are shown in Table VII. Charac- 


1, Chlorination-Cl; room temperature for 1 hr., 3% consist- bes : 

ency teristics for the experimental yarns are deemed 
2. Caustic extraction—2% NaOH, for 1 hr. at 70°C., 5.5% comparable to those of the commercial product. 

consistency 
Table VI. Some Chemical and Physical Characteristics of Experimental Dissolving Pulps Prepared by Prehydrolysis- 

Sulphate Treatment of Bagasse and of Some Commercial Dissolving Pulps® 
Type of Hydro- Pulping Alpha- Beta- Pento- 
dissolving lyzing time, Yield, cellulose, cellulose, sans, Ash, Viscosity, Si02 ieee 
pulp agent hr. 0 % % % % cp. bee p.p.m. p-p.m. 
Experimental: 
Philippine bagasse H.SO, 1/5 30.0 92.1 6.2 6.9 0.05 8.3 750 oe ae 
Philippine bagasse Water 1/9 ol 0) 94.0 ee 4.5 0.04 10.0 840 we au 
Philippine bagasse Steam 1/9 30.6 95.8 5 2.5 0.06 (2 700 97 270 
Florida bagasse Steam 34.8 95.7 2.5 3.4 0.05 4.9 525 ae ” 
Commercial: 

Cotton linters 99.1 0.6 ne 0.5 43 150 
Softwood 92.1 4.9 1.9 0.05 36 101 
Hardwood (Beech) : 92.6 4.3 Sea 0.09 38 229 
¢ Kraft chemical, 18% basis original dry fiber at 170°C. 
6 Pulping at 150°C. 

First sodium hypochlorite stage—4 hr. at 40°C., 0.5% SUMMARY 


available chlorine, 5.5% consistency 

Caustic extraction—0.5%, 1 hr. at 70°C., 5.5% consistency 
Second sodium hypochlorite stage—4 hr. at 40°C., 0.3% 
available chlorine, 5.5% consistency 

Caustic extraction—0.5%, 1 hr. at 70°C., 5.5% consistency 
Sodium chlorite—2 hr. at 80°C., 5.5% consistency, 0.2% 
available chlorine, pH kept at 2.5 with HCl 


igs Sts es 


Characteristics of four experimental dissolving pulps 
prepared from bagasse when sulphuric acid, water, 
and steam were the hydrolyzing agents are shown in 
Table VI. Characteristics of commercial pulps pre- 
pared from cotton linters, softwood, and hardwood 
(beech) are presented for comparative purposes. From 
these data it is evident that the bagasse alpha-pulp 
prepared through water or steam hydrolysis and fol- 
lowed by kraft pulping had characteristics very similar 
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Dissolving pulps having a high brightness, less than 
4% pentosans, more than 95% alpha-cellulose, and 
0.1% or less ash have been obtained by steam hydrol- 
ysis of depithed sugarcane bagasse fiber followed by 
pulping with kraft chemicals and bleaching in seven 
stages. Yields from depithed bagasse fiber were 


Table VII. Tenacity and Elongation of Experimental 
Rayon Yarns (100 Denier, 40 Filament) Prepared from 
Alpha-Cellulose Pulps Obtained from Florida Bagasse 


Sage reas roan AB dls d 
ela, TY, ’ , , 
No. % ea e oy % 
175 33.6 PRN 1.01 15 21 
176 : 29.3 Pye 1192 1.01 19 26 
Commercial ae 1.90 0.94 17 20 


— EEE EEE eee 
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about 33% or comparable to that obtained from wood. 
Characteristics of experimental bagasse pulps are 
similar to commercial pulps used for the manufacture 
of viscose rayon. Good quality dissolving pulps were 
prepared from sugarcane bagasse. 
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Kinetics of the Alkaline Degradation of Hemicellulose 
at Pulping Temperatures 


R. W. COLLIER 


From experiments on the degradation of hemicellulose in 
7.0 and 10.0% NaOH solutions at 160 to 180°C., it was found 
that the amount of acid-precipitable material (beta-cellu- 
lose) decreased linearly with time of heating, a condition 
for zero-order kinetics. The reaction was shown to be in 
reality a pseudo zero-order reaction because the rate of 
degradation is dependent upon the initial concentration 
of beta-cellulose. The kinetic data are in agreement with 
the stepwise end-degradation mechanism whereby the 
reducing end-group is split off as a saccharinic acid leaving 
a new reducing group on the main fragment. The new 
reducing group reacts as before and the stepwise process 
continues. This appears to be the first instance where the 
kinetics of the alkaline degradation of a polysaccharide has 
been reported, and where kinetic data have been used to 
support the stepwise end-degradation mechanism. This 
work provides experimental evidence that the destruction 
of beta-celluloses in solution occurs by this mechanism 
under alkaline pulping conditions. Specific reaction rate 
constants and activation energies were calculated for the 
reaction at the two levels of sodium hydroxide studied. 


In the course of studying the effect of hemi- 
cellulose on pulping, it became of interest to investigate 
the rate of degradation of slash pine hemicellulose in 
alkaline solutions at conventional pulping temperatures. 
Many workers have observed that cellulose and hemi- 
celluloses are destroyed by heating in alkaline solutions. 
Richtzenhain and Abrahamsson (1) studied the de- 
struction of beta-cellulose from spruce pulp and hemi- 
cellulose from spruce and beech woods by boiling in 
0.5 N and1N NaOH. Similar studies on hemicellulose 
isolated from spruce and beech woods and from straw 
were made at higher temperatures by Prey and co- 
workers (2). An investigation of the destruction of the 
polysaccharides dissolved in 18% NaOH was carried 
out by Franzon and Samuelson (3) who determined the 
loss in beta-cellulose from solutions obtained by steep- 
ing a rayon grade spruce pulp and a cotton-derived 
hydrocellulose. These investigations all have in com- 
mon the observations that the degradation is accom- 


R. W. Couurer, Research Chemist, Technical Div., Buckeye Cellulose 
Corp., Memphis, Tenn. 
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panied by a decrease in the p.p. and quantity of beta- 
cellulose, and by an increase in acid formation. 

The mechanism of the alkaline degradation of car- 
bohydrates was the subject of extensive investigations 
by Kenner and co-workers (4). Studies were made of 
the effect of lime water at room temperature on simple 
glycosides and the lower polysaccharides, including cel- 
lobiose and cellotetraose. In the degradation of re- 
ducing dissaccharides it was found that the glycosidic 
bond is broken, with the formation of one molecule of a 
saccharinic acid from the reducing end, and one mole- 
cule of sugar from the glycosidic portion. The elucida- 
tion of this mechanism and its extension to cellulose is 
discussed and illustrated by Richards (4) and Lindberg 
(6). The classical elimination of an alkoxyl group from 
the position beta to a carbonyl group is offered as ex- 
planation for cleavage of the glycosidic bond. ‘The re- 
action is initiated by enolization of the reducing end- 
group in cellulose to the 2-oxo or fructose structure. 
This puts the carbonyl group in the position beta to the 
glycosidic bond in the required arrangement for elimina- 
tion to take place. The glycosidic bond is ruptured with 
the main chain being eliminated as the cellulose anion. 
The diketo fragment from the reducing end-group is con- 
verted by a benzilic acid rearrangement to D-gluco-iso- 
saccharinic acid. The cellulose chain with one less glu- 
cose residue is regenerated with a new reducing end- 
group, allowing the process to continue. ‘This reaction, 
frequently referred to as a ‘‘peeling”’ process, is, there- 
fore, seen to be a stepwise degradation from the reducing 
end. 

The work of Corbett and Richards (7) shows that the 
theory applies to the degradation of cotton in 0.5 N 
NaOH at 170°C. To demonstrate that thermal deg- 
radation is not a factor, cotton was heated in a buffer 
solution (pH 7.2-7.4) at 170°C. Very little weight loss 
and only a slight drop in D.p. were observed. It was 
concluded that some alkaline chain scission occurs at 
the higher temperature to produce chains witb new re- 
ducing end-groups which are capable of undergoing the 
stepwise degradation. It is this type of degradation 
which is responsible for the major weight loss (8). 


Evidence also has been presented that this degrada- 
tive mechanism applies as well to sulfate pulping. 
Saarnio and Gustafsson (9) were able to recover only 
2% of the polysaccharides removed from wood during a 
sulfate cook. The lost material is converted to acidic 
products. In a preliminary study of the acids in sul- 
fate black liquor, Green (1/0) has isolated two sac- 
charinie acids and obtained indications of others by 
paper chromatography. 


EXPERIMENTAL 


The purpose of the present work was to determine the 
kinetics of the alkaline degradation of hemicellulose at 
pulping temperatures. Alkaline solutions of hemi- 
cellulose, obtained by extracting a wood pulp, were 
heated for varying periods of time and the amount of 
acid-precipitable material (beta-cellulose) remaining 
was determined. 


Preparation of Hemicellulose Solutions 


Pulp Used. A rayon grade wood pulp was prepared 
in the pilot plant from slash pine chips which were 
given a mild prehydrolysis and pulped by the sulfate 
process. The pulp was bleached by chlorination and 
hypochlorite bleaching stages. It was washed and 
centrifuged to approximately 65% moisture content and 
was not dried further. 

Extraction of Pulp. Pulp was steeped in a solution of 
rayon grade sodium hydroxide by making a slurry at 
3% consistency. Nominally the caustic concentration 
was 10%, but a slight excess was used to allow for alkali 
lost due to sorption by the pulp. The steeping liquor 
was recovered by filtering the slurry on a Buchner 
funnel and using a rubber dam for final removal. 
Fifteen pulp samples were steeped in succession by re- 
using the liquor and adding strong make-up caustic be- 
tween steeps to maintain the proper strength and vol- 
ume. The hemicellulose stock solutions prepared in 
this manner contained 104 to 113 g. per 1. of sodium 
hydroxide and 12 to 13 g. per 1. of beta-cellulose. These 
solutions were kept refrigerated until used, which was 
not over 3 days. The stock solutions were diluted with 
caustic solutions or water to vary the concentrations of 
sodium hydroxide or hemicellulose as desired. 


Kinetic Runs 


Heating Procedure. Hemicellulose solutions (150 
ml.) were placed in stainless steel autoclaves of one 
liter capacity and heated by immersion in a thermo- 
statically controlled, electrically heated glycerine bath. 
The thermostat was capable of controlling the tempera- 
ture to within+1°C. Temperature was determined by 
a thermometer inserted into a well extending into the 
bath beneath the autoclaves. A calibration was made 
of the equipment by measuring the steam pressure gen- 
erated by heating water in the autoclaves using a pre- 
cision test gage. or the experimental runs no attempt 
was made to exclude air and the autoclaves were not 
vented during heating. Corbett and Richards (7) 
showed that the presence of ferric ions (from the auto- 
clave) or atmospheric oxygen had little, if any, effect 
upon the rate of alkaline degradation of cellulose at 
170°C. Four autoclaves could be heated simul- 
taneously. After immersion in the preheated bath, it 
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required approximately 15 min. to bring the autoclaves 
and contents to the desired temperature. Fifteen 
minutes was therefore allowed for heat-up time and the 
end of this period was considered to be the “zero” or 
starting time. One autoclave was removed at “zero” 
time and the others one by one at successively longer 
periods. Immediately after removal, each was im- 
mersed in a tub of cold water to quench the reaction. 
Analysis of Hemicellulose Solutions. Samples of the 
hemicellulose solutions were analyzed for beta-cellulose 
content, before and after the kinetics runs, by a modifi- 
cation of Method CCA 10, Determination of Beta and 
Gamma Cellulose (11). In this method, organic mate- 
rial is determined by oxidation with potassium di- 
chromate in strong acid solution, and the amount of 
oxidant consumed is quantitatively determined by back- 
titration with ferrous ammonium sulfate. Important 
changes followed in the present work will be noted. 
Oxidation was carried out by heating the acidic di- 
chromate solution containing the sample at reflux for 
10 min. After cooling to room temperature the excess 
dichromate was electrometrically titrated with a Beck- — 
man Automatic Titrator, Model K. Beta-cellulose was 
determined by difference after precipitation with a 
slight excess of 6 N H.SO,. The precipitate was sepa- 
rated by filtering through a pad of Johns-Manville 
Hyflow Super-Cel on a coarse fritted glass crucible. 
The ferrous ammonium sulfate was standardized daily 
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Fig. 1. Rates of degradation of beta-cellulose in 7% NaOH | 


solutions 


against a freshly prepared solution of high purity cotton 
linters dissolved in 72% H.SO, (12). Results are, 
therefore, expressed in terms of an equivalent quantity 
of cellulose. 


RESULTS AND DISCUSSION 


The decrease of beta-cellulose in 7.0% NaOH solu- 
tion at 160, 172, and 180°C. was found to be linear with 
time of heating (Fig. 1). This is a condition character- 
istic of a zero-order reaction for which the kinetics rela- 
tionship is —de/dt = k. The slope of the straight line 
is k, the zero-order specific rate constant. In all cases 
the slopes were calculated by the method of least 
squares. 
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There are only a limited number of mechanisms which 
could give zero-order kinetics in the system studied. A 
reaction occurring on a catalytic solid surface could 
show such an effect if the rate depended upon the area of 
the surface, such as the walls of the container. To in- 
vestigate this effect, ceramic Berl saddles and 40-mesh 
stainless steel wire cloth were placed in separate auto- 
claves with hemicellulose solutions to increase the sur- 
face area in contact with the liquid. Starting with a 
beta content of 4.8 g. per l. in 7.0% NaOH, heating was 
carried out for 15 min. at 170°C. For all samples, in- 
cluding a control, the beta content after heating was 
between 2.24 and 2.47 g. per |. indicating that the degra- 
dation is not a surface-catalyzed reaction. 

To clarify the factors governing the kinetics of beta- 
cellulose degradation, it is helpful to make a comparison 
with a simpler carbohydrate system. According to the 
degradation mechanism previously discussed, the disap- 
pearance, or consumption, of a disaccharide should fol- 
low first-order kinetics ; its rate of disappearance should 
be proportional to its instantaneous concentration. In 
typical fashion the concentration by weight will de- 
crease at the same rate as the number of molecules of 


7 reactant decreases and a decrease in rate will be 
( observed as reactant is consumed. 


Tt will be different, 


i however, for a polysaccharide reacting by the same 


mechanism. In this case a new reducing end-group is 


| formed for each group lost, and there is no change in the 
/ number of chain molecules. 


According to the mecha- 
nism, the reaction theoretically is first-order with 


? respect to the polysaccharide, but the usual decrease in 


rate is prevented from taking place and the degrada- 
tion, properly, should be called a pseudo zero-order re- 


| action. If the course of the reaction is followed by 
| determining the change in beta-cellulose content, a de- 
{crease in weight will occur, but there will be essentially 
# no change in the number of molecules reacting. Actu- 
) ally the number of chain molecules classified as beta- 
» cellulose decreases very slowly, but for the purpose of 
| discussion this may be disregarded. Therefore, under a 
) given set of conditions, the degradation will proceed at a 
1 fixed rate which is dependent upon the number of 
| molecules originally present. 
| tion of the original, but not the instantaneous concen- 


The rate is thus a func- 


tration of beta-cellulose. The rate also would be a 


| function of the p.p. if a fixed concentration by weight 


tion. 


/ were considered, and would be a function of the beta- 
» cellulose content if a given D.P. were taken. 


Consequently, experiments were carried out to de- 


termine the effect of the initial concentration of beta- 
| cellulose upon the rate of degradation. 
_ of hemicellulose were diluted with pure caustic of the 
| same strength (10.0%) to give beta-cellulose contents, 


Stock solutions 


on a relative basis, of roughly 1.0, 0.8, 0.6, and 0.4. 
These resulted in initial concentrations of 12.3, LOS. 730, 
and 5.9 g. per]. This method of preparation provided 
samples containing material of the same p.P. distribu- 
tion, differing only in concentrations of hemicellulose. 
The results of kinetic runs, presented in Fig. 2, show 
that the rate is dependent upon the initial concentra- 
Runs at the 1.0 and 0.6 levels were performed in 
duplicate and the slopes were found to be statistically 


different at the 95% confidence level. 


With the concentration dependence established, the 


kinetic data can be calculated in another form. The 
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Fig. 2. Effect of concentration of beta-cellulose on rates 
of degradation in 10% NaOH at 170°C. 


rate expression, —dc/dt = k, can be changed to correct 
for concentration dependence by substituting k = 
k’Co, where Cy is the concentration at “zero” time. The 
revised expression is —dce/dt = k’Co, the kinetic form 
for a first-order reaction. In a sense then, k’ is the 
first order specific rate constant and is independent of 
the initial and instantaneous concentrations. Values 
for k’ were calculated from the data used in Figs. 1 and 2 
and are summarized in Table I. 


Table I. Rate Constants Corrected for Concentration 


Dependence 
Temperature 
or NaOH, % Mes Seoby ak, 
160 CO 0.010 
YP 7.0 0.021 
180 G0 0.027 
170 10.0 0.0212 
180 10.0 0.031 


@ Ay. of four, data from Fig. 2, 


Activation energies were calculated using the k’ 
values in Table I. An Arrhenius plot is shown in 
Fig. 3 for the experiments with 7.0% NaOH solutions. 
The activation energy derived from this plot was cal- 
culated to be 19.8 keal. per mole. Since only two sets of 
data were obtained for degradation in 10% NaOH, the 
integrated form of the Arrhenius equation was used, 
and the activation energy was calculated to be 15.5 
keal. per mole. 

The effect of NaOH upon the rate of degradation was 
not studied explicitly. Because of the high concentra- 
tions of sodium hydroxide used in these experiments, 
changes in this component were negligible during the 
course of reaction, and its effect upon the order of re- 
action would not be evident. Likewise, if a salt effect 
were important, it would not be possible to tell under 
the conditions studied. It appears, however, from a 
comparison of the rate constants in Table I, that the 
rate of degradation is increased by raising the concentra- 
tion of sodium hydroxide. At the same temperature, 
slightly higher rate constants are indicated for 10.0% 
than for 7.0% NaOH. One other aspect of the effect of 
alkali can be mentioned. Kenner and Richards (13) 
suggested that lime water, specifically (CaOH) eo 
acted as a catalyst. No evidence for a catalytic effect 
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103/T 
Fig. 3. Variation of rate constant with temperature for 


degradation of beta-cellulose in 7% NaOH 


was observed, however, from an experiment conducted 
with 10% NaOH solution saturated with respect to 
calcium hydroxide. 


CONCLUSIONS 


It was found that the degradation of hemicellulose in 
alkaline solutions at high temperatures exhibits pseudo 
zero-order kinetics as determined by the decrease in 
beta-cellulose content. This is consistent with a 
mechanism proposed by others (4, 5, 6) in which the 
reaction proceeds by stepwise elimination of the end- 


eroups with the production of new reducing end-groups 
so that the process continues. These findings give sup- 
port for the proposed mechanism, and give experimental 
evidence that under alkaline pulping conditions hemi- 
celluloses are destroyed by the stepwise end-group deg- 
radation. The rate of degradation appears to be in- 
creased by increasing the concentration of sodium 
hydroxide. 
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Transparentizing of Paper 


FRANS V. E. VAURIO 


A limited review of the literature on the transparentizing 
of paper indicates a need for more fundamental study. 
Most of the information on the subject is contained in the 
patent literature. The nature of the patents which have 
been issued indicates that, for the most part, an Edisonian 
approach has been followed. Transparency is defined as 
being characteristic of a substance which permits parallel 
rays of light to pass through it without being scattered. 
The transparentizing effect on paper by various liquids 
encompassing a wide range of refractive indices was stud- 
ied. The criterion taken for transparency was the trans- 
parency ratio or the ratio of the amount of parallel light 
transmitted to the total amount of light transmitted. 
The tests were made on treated sheets sandwiched between 
Mylar film using the Glassine Association Transparency 
Meter. A definite peak in the transparency of filter paper 
was noted when treated with a liquid with an index of re- 
fraction of about 1.55 to 1.56. Since cellulose is bire- 
fringent, the index of refraction of the optimum trans- 
parentizing agent will be a compromise between the 
refractive indices. 


TRANSPARENTIZING of paper is of interest in 
many paper applications such as photo reproduction 
papers, paper lamp shades, tracing papers, window 
Frans V. E, VAuRio, Research Aide, The Institute of Paper Chemistry 
Appleton, Wis. . 
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envelopes, bread wrappers, and other packaging appli- 
cations. 

Paper in its most common forms does not have good 
transparency without further treatment largely be- 


cause of its fibrous nature and the consequent tendency 


for light to be scattered within it. It has been accepted 
that materials we describe as transparent have the 
ability to transmit parallel rays of light without scatter- 
ing them seriously. Thus, we are able to see objects 


more distinctly through a material depending on the — 


degree of transparency. 


REVIEW OF THE LITERATURE 


A brief review was made of the technical and patent | 
literature related to the transparentizing of paper. — 
Theoretically, paper may be transparentized by treating © 


it with a material which has an index of refraction equal 
to that of the fiber of which it is composed. A list of 
commercial products which might be useful in control- 
ling the transparency of paper through the use of treat- 


ments other than those used in the manufacture of — 
glassine or vegetable parchment was prepared, giving © 
the index of refraction values in ascending order. © 
These values are given in Table I. It should be noted 4 
that much of the information is taken from the technical _ 
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Table I. 


Refractive Indices for Various Chemicals (In Order of Increasing Index of Refraction) 
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Refractive Temperature, 
index °C. Substance Source healers 
1.4028 20 Methyl “Cellosolve’’ i i i 
1.4058 25 Dewariols ee Ce ee (7) 
1.4062 20 Bunco (n-butyl isocyanate) The Carwin Co. _ ae 
1.408 20 Amyltriethoxy silane Linde Air Products Co. 
1.4148 20 Diethyl ethyl phosphonate Virginia Carolina Chemical Corp. 
1.42-1. 43 20 Dow Corning 510 Fluid Dow Corning Co. 
1.421 20 Butyl methacrylate monomer Rohm and Haas Co. 
1.424 20 Tributyl phosphate Monsanto Chemical Co. 
i 1.4269 25 Dimethyl! formamide Du Pont Co. 
§| 1.428-1.429 83 Armor wax 112 Pennola Oil (Cray, 
1.4384 25 KP140 (tributoxyethyl phosphate) eres Division, Food Machinery & Chem. 
rp. Ae 
1.4358 20 Tri-n-butyrin Tene Eastman (1 ) 
1.438 25 Citroflex A2 (acetyl triethyl citrate) Charles Pfizer Co. ee 
1.440 25 Citroflex 2 (triethyl citrate) Charles Pfizer Co. 
1.441 25 Citroflex A4 (acetyl tributyl citrate) Charles Pfizer Co. 
1.441 255 Citroflex A8 (acetyl tri-2-ethylhexy] citrate) Charles Pfizer Co. 
1.442 25 Butyl stearate On bee Division, Food Machinery & Chem. 
orp. 
1.443 25 Citroflex 4 (tributyl citrate) Chaves Pfizer Co. 
1.4446 25 Dibutyl fumarate Monsanto Chemical Co. 
1.446 25 Adipol 2EH [di( 2-ethylhexyl) adipate] press Division, Food Machinery & Chem. 
orp. 
1.4475 20 Diethylene glycol Alked Cher: & Dye Corp. 
1.4481 20 Bis (2-ethylhexyl) 2-ethylhexyl phosphonate Virginia Carolina Chemical Corp. 
1.450 25 Adipol XX (diisodecyl adipate) hie Bes Division, Food Machinery & Chem. 
orp. be 
1.45 20-22 Kerosene ee (2) 
1.45-1.48 25 Uniphat 434M General Mills ae 
1.4502 20 Cyc hesicnome ee 8) lentil Siaemeicar gs. al ame (3) 
1.4505 20 Tetrahydrofurfuryl alcohol Quaker Oats see 
1.4525 25 Drapex 3.2 Argus Chemical Corp. 
1.4528 20 Advawet X212 Advance Solvents and Chem. Corp. 
1.462 20 Cyclohexanol Monsanto Chemical Co. 
1.4621 20 2-Methoxymethy] 2,4-dimethy] pentanediol- 
1,5 Union Carbide Chemicals Co. ae 
1.4655 20 ‘Indopol polybutene L-10 Indoil Chemical Co. ae 
1.4656 20 Oyclobexandiol ee aa (3) 
1.466 20 Dially] itaconate Charles Pfizer Co. bo 
1.4719 25 Paraplex G-60 Rohm and Haas Co. 040 
1.4729 25 CC VeCrOlA Ieee eh 8 ES ae iia oe (3) 
1.4733 20 Dimethylsulfolane Shell Development Co. gfo-b 
1.475 20 Bis (8-chloroethyl) vinyl phosphonate Monsanto Chemical Co. 
1.4759 20 Indopol polybutene L-100 Indoil Chemical Co. aoe 
1.4779 20 Linseed oil (Superior) Kellogg oo. 
1.480 20 WAOrOly saa Ml lO ee ae (1) 
1.4830 25 Santicizer 601 Monsanto Chemical Co. nite 
1.4835 25 Santicizer 602 Monsanto Chemical Co. 
1.4840 25 Dioctyl phthalate Monsanto Chemical Co. 
1.4844 25 Di-isodecy] phthalate Monsanto Chemical Co. 
1.486 20 Furfury] alcohol The Quaker Oats Co. 
1.486 20 Di-2-ethylhexy] phthalate Cee Division, Food Machinery & Chem. 
orp. 
1.4870 20 Trischloroethyl phosphite Westvaco Mineral Products 
1.488 20 Bis (6-chloroethyl) B-chloroethyl phosphonate Monsanto Chemical Co. 
1.488 20 Tris (8-chloroethyl) phosphite Monsanto Chemical Co. see 
1.489-1.490 20 Energetic W-100 Armour and Co. atts 
1.490 20 Santicizer B-16 Monsanto Chemical Co. ; (3) 
1.490 25 Di-n-butyl] phthalate Pees a Division, Food Machinery & Chem. 
orp. 
1.4915 25 Dibuty] phthalate Monsanto Chemical Co. 
1.4918 20 Indopol polybutene H-100 Indoil Chemical Co. ; 
1.492 25 Di-‘‘Carbitol’’-phthalate Wom Division, Food Machinery & Chem. 
| orp. +s. 
1.4942 20 Sym-tetrachlorethane : oe she Bwelaies (3) 
1.4955 20 Indopol polybutene H-300 : Indoil Chemical Co. ase 
| 1.4963 20 Chloromethy] phosphonic dichloride Monsanto Chemical Co. Cet 
| 1.497 20 MPS 500 (methy] pentachlor stearate) Hooker Electrochemical Co. (3) 
H- 1.498 DE Santicizer E-15 (monoethyl phthalate ethyl : 
| glycollate ester) Monsanto Chemical Co. ; 
| 1.4984 25 Benzoflex P-600 Tennessee Products and Chemicals Co. 
» 1.4993 25 Paraplex P444 Rohm and Haas Co. 
1.500 25 Methox (dimethoxyethyl phthalate) Che ere Division, Food Machinery & Chem. 
orp. 
1.500 25 Santicizer 3 (n-ethyl-p-toluenesulphonamide) Monsanto Chemical Co. aoe 
1.5002 25 Diethyl phthalate Monsanto Chemical Co. ie 
1.5011 20 IBenZcl Ce |r ET PPO E oP (3) 
1.5016 20 Polyrad 0515 Hercules Powder Co. vee 
1.502 20 Retal Newport Industries ; 
1.502 20 Stabilizer 17M Advance Solvents & Chemical Corp. 
ih 1.5025 25 8,8’-Thiodipropionitrile Monsanto Chemical Co. 
1.504 25 Santicizer M17 (monomethyl! phthalate ethyl 
Monsanto Chemical Co. nae, 
glycollate ester) s ; 3) 
1.505 25 Chisrwax 40 Diamond Alkali ‘3 
1.5054 20 Ce ee RR ee 
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Table I. Refractive Indices for Various Chemicals (Continued) 
R : . At Reference 
ee Cake oe Substance Source ee: 
1.5055 20 Tetrachloroethylene Du Pont : grok 
1.506 20 Santicizer 180 — Monsanto Chemical Co. (3) 
.507-1.51 25 Santicizer 141 (2-ethyl-hexyl diphenyl phos- é 
1.507-1.510 5 Ss Bes (2-ethyl-hexyl dipheny! p Noheane Clonal (3) 
owe 20-22 Gedar:woodwoila)- =.) ge) 0 9 eee ce ( 
1.516 20 Polyrad 0100 Hercules Powder Co. see 
1.5169 20 Polyrad 0200 Hercules Powder Co. (2) 
1.5173 20.6 Anisolés ". Jak. leben tenho thle oo. og ee eee ee 
1.5184 20 Hercolyn (methy! ester of abietic acid) Hercules Powder Co. oe 
1.5194 20 Diallyl phthalate (monomer) Shell Development Co. 13) 
1.520 30 Harflex 90. (Dibenzylsebacate) W. C. Hardesty Co. (3) 
1.521 20 Petrex T7HT Hercules Powder Co. (3) 
1.5211 20 Methyl phenylearbinol ea er ( 
1.523 25 Phenyl cyclohexane Monsanto Chemical Co. a 
1.5236 25 o-Chlorotoluene . te eee a (1) 
1.524 20 Phenyltrichlorsilane Linde Air Products Co. ah 
1.5246 20 Chiorobenzene=110 nn nn pane nn Pannen ( > 
1.5249 15 Trimethylene bromide (1,3-dibromopropane) toes (1) 
i] ADI 20 Dowanol 17 Dow Chemical Co. : see 
1.5252 25 Benzoflex P-200 (polyethylene glycol 200 di- Tennessee Products and Chemicals Co. ae 
benzoate) 
1.526 20 Furfural Quaker Oats Co. ae 
1.528 20 Abitol (hydroabietyl alcohol) Hercules Powder Co. : see 
1.5283 20 Benzoflex P200 Tennessee Products and Chemicals Co. oe 
1.529 20 Abalyn (methyl ester of rosin) Hercules Powder Co. ici 
1.5340 20 Acetophenone Oe Ue ap aot (3) 
alae) 25 Nevillae OA Neville Chemical Co. , bic 
1.537 25 Benzoflex P300 Tennessee Products and Chemicals Co. nae 
1.5379 20 Ethylene bromide aden (2) 
1.538 20 Santicizer 160 (butyl benzyl phthalate) Monsanto Chemical Co. (3) 
1.538 25 Dimethyl] phthalate Monsanto Chemical Co. ae 
1.5382 20 Panapol 2C Pan American poe 
1.5386 20 Dowanol 1 (phenyl ‘‘Cellosolve’’) Dow Chemical Co. hee 
1.5399 20 Benzyl alcohol _ Mpaecpiregeds (3) 
1.540 20 Santicizer 8 (o- and p-toluenesulfonamide) Monsanto Chemical Co. (3) 
1.5410 20 Rosin amine D Hercules Powder Co. on 
1.5439 20 Tetralin ele) isan 4 a ee ee, ae ne (3) 
1.5440 20 Benzaldehyde. = ee (1) 
1.545 25 Nevillac OP Neville Chemical Co. Bre 
1.547 20 KP504 [Bis (dimethylbenzyl) carbonate] che re Division, Food Machinery & Chem. (3) 
orp. 
1.5470 - HB20 Monsanto Chemical Co. aa 
1.5474 20 o:Nitrotoluenes = 2... ee __ =) ee (2) 
1.5495 20 Indonex 632-!/; Indoil Chemical Co. a 
1.550 60 Tripheny] phosphate Monsanto Chemical Co. ere 
1.5518 22 G=Dichloroe 7c Ce sean linn nnn nnn tn SEe-t (1) 
5523 20 Nitrobenzenes 6 0)... 9 — )) Ge Sol a senon e e (3) 
1553 25 Bis (dimethylbenzy]) ether Genes Division, Food Machinery & Chem. 
orp. 
1.5535 20 Anethole, technical Hercules Powder Co. 
1.555 25 Kronitex AA (tricresyl phosphate) aes: Division, Food Machinery & Chem. 
orp. mis 
1.556 20 Panaflex BN-1 Pan American Petroleum and Transport Co. (3) 
i ail 20 Tri-o-cresyl phosphate Eastman Chemical Co. ca 
1.5586 20 Tricresyl phosphate Monsanto Chemical Co. 
1.560 25 Santicizer 140 (cresyl diphenyl] phosphate) Monsanto Chemical Co. ae 
1.560 25 Nevillite No. 123 Neville Chemical Co. =e 
1.5604 20 Bromobenzene e beeede ) 6 0) |) om gue ee (2) 
1.564 20 Indonex (dark hydrocarbon) Indoil Chemical Co. Paes: 
1.567 27 R108 Phenolic coating intermediate General Electric Co. 
1.5675 25 HB40 (partially hydrogenated mixture of iso- Monsanto Chemical Co. 
meric terpheny]) 
1.5688 20 oz TolitidenGacns-o1c~ & gee oe). ce ee ee (1) 
1.572 74 Dipheny] phthalate Monsanto Chemical Co Bo: 
1.5808 5) TSOpProOp yA ey (1) 
1.582 20 Dow 276-V2 Dow Chemical Co. (3) 
1.582-1.590 ae o-xenylidiphenyipbhosphate |) ee (3) 
1.5913 20 Methyl-o-benzoyl benzoate = = — — ..... (3) 
1.596 25 Nevinol Neville Chemical Co. @ 
1.597 25 Nevillac 10 (PHO) Neville Chemical Co. ee 
1.5980 19 Bromoforia( a 2 Se, ee ee (2) 
1.599 25 Nevillac TS Neville Chemical Co. cco 
1.604 20 Resin 622 Dow Chemical Co. ee 
1.609 20 o-lodotolueneé: ~ gan. a OO ee ee (2) 
1.613 25 o-Nitrobipheny] (supercooled) Monsanto Chemical Co ber 
1.621 18 Tlodobenzenes) yh Wn tO ee eee (1) 
1.621-1.627 20 Aroclor 1242 (chlorinated biphenyl) Monsanto Chemical Co (3) 
1.6283 20 Quinoline., te ee ee eee G) 
1.6315 15 Carbondisulphides Sea ee ee (1) 
1.63321 20 a-Monochloronaphthalene ~ = == (1) 
1.638 20° sym-tetrabromoethaness ys 9 a iret anna ne nee (1) 
1.66011 16.5 o-Bromonaphthalene: 5) as nn (1) 
1.7425 15 Methyleneiodide’ ~~ |. =) (ip) 


Note: 
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The refractive index is given for the sodium D line at 20°C. unless otherwise noted. 
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literature furnished by the suppliers and represents the 
latest information available. These index of refraction 
values may differ appreciably from those for chemically 
pure products or for technical grades from other sources. 
However, it was felt that the commercially available 
materials would serve the purpose intended and might 
also serve as a reference list for development purposes. 
The names of the suppliers are given whenever possible. 
Some of the index of refraction values were obtained 
a sources other than the supplier and are so noted 
). 

Table IT lists the index of refraction for a number of 

resins and polymers which might be considered for con- 


ess of making glassine is relatively slow because of the 
time required in the beating process and also because 
of the slowness of the rate at which water drains from 
the highly hydrated fibers. The manufacture of parch- 
ment is also relatively slow due to the need for careful 
rinsing required to remove the acid used in treating the 
fiber. 

Thus, it becomes of interest to achieve transparency in 
paper by treating it with some material which does not 
detract from its end use requirements. Theoretically, 
this would mean filling the voids and interstices of the 
paper with a transparent substance with an index of 
refraction the same as that of the paper. 


Table I. Refractive Indices of Various Solids 
Refractive Temperature, : 
index 2G: Product Source Reference 
Tes 20 Teflon Du Pont Co. (4) 
1.450 20 Atlas G750 Atlas Powder Company we 
1.460 20 Alvar Shawinigan Resins Corp. ae 
1.480 20 Atlas G749 Atlas Powder Company es 
1.480 20 Atlas G797 Atlas Powder Company ere 
1.480 20 Half-second cellulose acetate butyrate Eastman Chemical Products Co. a 
1.489 20 Acryloid B-72 Rohm and Haas Co. ne 
1.491-1.50 20 Methyl methacrylate polymer Du Pont Co. ane 
1.492 20 Epoxide 201 Union Carbide Chemicals Co. 3 ut, 
1. 5002-1 .5022 20 Staybelite resin Hercules Powder Co. bee 
1.505 23 Oblorinated parafiny—- yh a (3) 
Thal 20 Polywanyivalcohol 9°") ) Pe aaa a cara Step erage (4) 
1.510-1.515 20 Atlas G678 Atlas Powder Co. — 
1.514 20 Petrex 7HT Hercules Powder Co. ae. 
152 20 Polputadienen £1 PB 8 0 ig Re SOR es ean (4) 
1.52 20 Polyisopropenyl methyl ketone = = «  |||.| (4) 
1.5213 20 Peroupanse et aye) © «Tiss de pois ew ahem nyaey he beeen (4) 
1. 5225-1. 5230 20 Staybelite ester No. 2 Hercules Powder Co aint 
1,525 20 Methyisrupbere RS «3 Ui Ra EE SV" Sena (4) 
1.5266 69.9 pWichigrobenzenes . = ) | a ee (2) 
1.5269 20 Neolyn 40 Hercules Powder Co. BOL 
1.529 20 Petrex 130H Hercules Powder Co. Sos 
E530 20 Polyvinyl chloride-acetate 9 9§© te (4) 
1.530 20 Nine tipi =. — ib) Vere — Mas Bee ieee (4) 
1.531 20 Neolyn 20 Hercules Powder Co. aoe 
1532 20 Estergum 8L Hercules Powder Co. 
1.532 20 Pentalyn H Hercules Powder Co. eae 
1.536 20 Flexalyn Hercules Powder Co. Ba ¢ 
1.540 20 Palywinylehlorgacetateé =<. = | ae (4) 
1.5483 20 Flexalyn C Hercules Powder Co. oar 
1.544 20 Polypale resin Hercules Powder Co. eo 
1.544 20 olyvanydchionde. Se "f° |) 6 = ee ee (4) 
1.544 20 Pentalyn A Hercules Powder Co. ee 
1.545 20 Abietic acid Hercules Powder Co. 556 
1.545 20 Staybelite ester No. 1 Hercules Powder Co. an 
iL, Gv 20 Polypale esters No. 1 and 2 Hercules Powder Co. ae 
1.5453 20 Rosin Hercules Powder Co. +30 
1.546 20 Staybelite ester No. 10 Hercules Powder Co. bos 
1.546 20 Polypale ester No. 10 Hercules Powder Co. onc 
1955 20 Maraglas No. 655 Marblette Corp. (1) 
ool 20 “eroWeoroprenes ily PPE aie 1) 
1.558 20 Neoprene ek, pees i) 
1.564 20 Copolymer of styrene and maleic anhydride ees (4 
Uae 20 Dow latex 512K Dow Chemical Co. Se 
1.571 25 Dow polystyrene resin PS-1,-2,-3 Dow Chemical Co. 
1.64 25 Mylar Du Pont Company 


trolling the transparency of paper. Some of these 


might be applied in the monomeric form and others 
_ from emulsions or solutions. 


- parchment. 
_ treating the fibers until they become plastic and can be 
used to form a dense sheet which becomes transparent 


— Tappi 


Paper may be transparentized during the course of 
its manufacture as in the case of glassine and vegetable 
This involves beating or chemically 


when subjected to the consolidating action of the super- 
calender. Such a sheet, unless plasticized, is brittle 
and unable to withstand folding or creasing. The proc- 
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The index of refraction of papermaking fibers appar- 
ently has not been studied as extensively as those of 
textile fibers. 

We should expect three different indices for cellulose 
fibers which can be considered optically biaxial crystals 
according to Hermans (4). However, only two have 
been given any practical consideration. Hermans 
studied model fibers of regenerated cellulose using the 
the polarizing microscope. The index of refraction for 
one plane of polarization was found to vary from 1.506 
to 1.534 and for the other plane from 1.541 to 1.574, 
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depending on the moisture content (which ranged from 
from 0.198 to 0.023 g. of water per gram of cellulose). 

Preston (6) found that cellulose fibers from cotton 
are birefringent, having an index of refraction of 1.578 
in the axial direction of the fiber and 1.532 in the trans- 
verse direction. He used the Becke method in which 
a bright line outlining the fiber immersed in a liquid is 
observed. If the liquid has a lower index of refraction 
than the fiber, the Becke line moves toward the fiber 
when focusing up from sharp focus. Haywood (7) 
gives 1.50 as the index of refraction for cellulose. The 
original source for this information is not given. 

The patent literature relating to the transparentizing 
of paper is relatively meager and much of it stems from 
nontechnical development. However, information on 
the various agents claimed to be useful, in the patent 
and other literature, may be of interest. 

A mixture containing petroleum and a resinlike gum 
dammar, copal, or colophony with a trace of vegetable 
oil like castor oil, poppyseed oil, walnut oil, or resin oil 
for transparentizing paper was patented by Allott (8). 

According to Holzberger (9), Damar, Manila, and 
Sandarac resins will transparentize paper. 

A mixture of methyl abietate and sucrose octaacetate 
in ethylene dichloride was used as a transparentizing 
agent by Davidson (10). 

William F. Gresham (//), in his patent covering new 
polymers, mentions that the linear polyformal resins 
with indices of refraction in the range of 1.500 to 1.548 
(25°C.) should be of value in transparentizing paper. 

Robert R. Parmentier (12) suggests using mineral oil 
in a solvent mixture and then sealing the mineral oil in 
the paper with a solution containing wax. 

Spurlin (13) claims that a plastic with an index of re- 
fraction of 1.50 to 1.52 is needed to transparentize paper 
and cites formulas containing nitrocellulose and tri- 
cresyl phosphate for this purpose. 

Swett (14) treated one side of glassine envelope win- 
dow paper with a calcium chloride solution to produce 
a mat finish to cut down glare, and the other side with 
tannic acid dissolved in alcohol with or without terpin 
hydrate to improve transparency. 

Schwalbe, Fuchs, and Schnecko (15) suggest making 
tracing paper by coating paper with a nitrocellulose 
lacquer plus fillers like chalk, starch, and tale. 

Finzel and Drew (16) used several methods to pro- 
duce a transparent paper. These included treating 
paper with a solution of paraffin and ester gum in a 
solvent mixture of naphtha and alcohol, with a paraffin 
solution in toluene followed by a nitrocellulose lacquer, 
or with a soap solution followed by a wax impregnation. 

Gabriel (17) coated paper with a cellulose nitrate or 
cellulose acetate lacquer containing a nonvolatile plasti- 
cizer like glycerol butyl phthalate or glycerol benzyl 
phthalate. 

Aycock and Kelley (18) patented their method of 
transparentizing paper with a high molecular weight 
alcohol or fatty acid monoglyceride and a methylated or 
partially methylated methylol urea. 

The Indoil Co. suggests in their advertising that their 
polybutenes can be considered for making tracing paper. 

Hinman (19) claims the use of white mineral oil, wood 
rosin, abietic acid, hydrogenated rosin, ester gum, cas- 
tor oil, chlorinated diphenyl, coconut oil, and para- 
coumarone indene resin for making tracing paper. 
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Vincent (20) lists vegetable oil, waxes, ethyl abietate 
and cellulose hydrate as treatments for tracing paper. 

A description of the manufacture of window envelopes 
and a discussion of the chemistry of varnishes made up 
of oils and resins used in forming window envelopes is 
given by Papineau-Couture (21). 

Hermanson (22) made a transparent sheet from syn- 
thetic fibers and a transparent polymerized resin. 

Hugo Klein (23) lists mineral oil, balsam, castor oil, 
peanut oil, natural gums, resins, rosin derivatives, sor- 
bitol, dibutyl phthalate, tricresyl phosphate, and 
sucrose octaacetate as treating agents for paper to 
render it transparent or translucent. 

Knaggs and his co-workers (24) in making trans- 
parent paper used rag paper and treated it with an 
emulsion of oil and fat or wax containing gelatin. The 
paper was softened with glycerin or magnesium chloride 
and made water resistant by treating it with formal- 
dehyde. 


EFFECT OF TRANSPARENTIZING AGENT 


The effect of the index of refraction of various liquids 
on the transparency developed in paper treated with 
the liquids was studied at The Institute of Paper Chem- 
istry. 


Procedure 


The “transparency ratio” or the ratio of the parallel 
transmitted light to the total transmitted light was used 
as the criterion for the degree of transparency. Accord- 
ing to Wicker (25) this relationship minimizes the 
influence of color on the measurement of transparency. 

The Glassine Association Transparency Meter (26) 
was used in measuring the parallel and total trans- 
mittance of the treated paper. This instrument con- 
sists of a light source, lens, collimating tube, rheostats 
for adjusting the current produced by the Weston 
Photronic photocell which senses the amount of light 
transmitted, and a microammeter which indicates the 
photoelectric current. 

An Abbé refractometer and a sodium vapor light 
were used in measuring the index of refraction of the 
various liquids. 

Filter paper, Schleicher and Schull Co., New York, 
No. 589 Black Ribbon, 7 cm. diam. with an ash content 
below 0.01 mg. per circle was used in the experiments. 
The untreated paper had a total transmittance of 20.5% 
and the parallel transmittance was too low to measure 
with the Glassine Association Transparency Meter. 

The liquids used in treating the papers were selected 
to represent a range of refractive indices, and included 
KP140 (tributoxyethyl phosphate), dioctyl phosphate, 
tributyl citrate, butyl stearate, tricresyl phosphate, 
Santicizer 140 (cresyl diphenyl phosphate), Dow 
Plasticizer Number 5 (0-xenyl diphenyl phosphate), 1- 
chloronaphthalene, e-bromonaphthalene, and glycerin. 
In order to increase the number of refractive index 
values, mixtures of liquid were also prepared. 

In order to achieve complete penetration, the paper 
was conditioned over calcium chloride and then single 
sheets were subjected to a vacuum of about 2 mm. 
mercury with an oil pump. After about 5 min. 
under vacuum, the paper which was contained in a 
culture dish was then covered with liquid and the 
vacuum ended by admitting atmospheric air. 
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A buret with a plastic (Teflon, polytetrafluoroethyl- 
ene) valve instead of the usual grease-lubricated glass 
stopcock was used to meter the transparentizing liquid 
to minimize the possibility of contamination of the 
organic liquid with stopcock grease. 

A mercury closed-tube manometer was used to check 
the pressure during the vacuum treatment. Many of 
the liquids boiled profusely at the low pressures. Some 
fractional distillation probably occurred under these 
conditions causing some change in the refractive index 
of a given mixture. 

After about 15 min., the sheet of paper was removed 
from the liquid and sandwiched in the fold of a piece of 
Mylar film. The Mylar film was 0.25 10-3 in. 


light on and with no sample. The sandwich of Mylar 
and treated paper was inserted first in the space between 
the collimating tube and the photocell housing and then 
in the space between the lens housing and the col- 
limating tube and the meter values noted. The speci- 
men was then removed from the Mylar sandwich and 
reinserted in the liquid in the culture dish. 

The Mylar has an index of refraction of 1.64 according 
to Lanning (27) and has good transparency. A single 
thickness of dry Mylar had a total transmittance of 
89.9% and a parallel transmittance of 84.0%. Videne, 
a Goodyear Tire and Rubber Co. polyester film, seems 
to have good clarity but was not available at the time 
this work was done. 


Table III. Transparency Results—Transparency of Filter Paper Treated with Different Liquids 


Index of refraction 


Rone roe Lnealient i as cepa 
1.4028 2-Methoxyethanol 15 min. O20 0.9 esd 
1.39€2 2-Methoxyethanol 2 wk. 54.8 iL, jl 2.0 
1.434 KP140 (Tributoxyethyl phosphate) 15 min. 56.5 10) 1.8 
1.4331 KP140 (Tributoxyethyl phosphate) 2 wk. 58.9 oe 2.9 
1.443 Citroflex 4 (Tributyl citrate) 15 min. 56.5 0.8 1.4 
1.4428 Citroflex 4 (Tributy] citrate) 2 wk. SS. Uf 16 2.6 
1.444 Butyl stearate 15 min. 59.5 1.9 3.2 
1.4412 Butyl stearate 2 wk. 62 2.0 B72 
1.4729 Glycerol c.p. 15 min. 65.4 1.9 %9) 
1.4575 Glycerol c.p. 2 wk. 69.0 oO 3.6 
1.464 1:1 Butyl stearate-dioctyl phthalate 15 min. 63.0 1.9 3.0 
1.4609 1:1 Butyl stearate-dioctyl phthalate 2 wk. 66.8 2.3 3.4 
1.4840 Dioctyl phthalate 15 min. 68.4 3.0 4.4 
1.4838 Dioctyl phthalate 2 wk. 69.0 3.0 4.4 
1.5026 3:1 Dioctyl phthalate-tricresyl phosphate 15 min. lied mill 4.3 
1.4993 3:1 Dioctyl phthalate-tricresyl phosphate 2 wk. 70.0 Bot 3} 
1.5088 2:1 Dioctyl phthalate-tricresyl phosphate 15 min. 75.0 8.0 10.7 
1.5229 2:1 Dioctyl phthalate-tricresyl phosphate 2 wk. 76.1 8.2 10.8 
i5203 1:1 Dioctyl phthalate-trieresy] phosphate 15 min. 73.0 Gal 8.4 
1.5158 1:1 Dioctyl phthalate-tricresyl phosphate 2 wk. Cd.6 6.3 8.4 
1.5337 1:2 Dioctyl phthalate-tricresyl phosphate 15 min. 75.8 8.0 10.6 
1.5275 1:2 Dioctyl phthalate-tricresy! phosphate 2 wk. 78.4 9.0 Hl & 
1.5399 1:3 Dioctyl phthalate-tricresyl phosphate 15 min. 69.1 9.0 13.0 
1.5337 1:3 Dioctyl phthalate-tricresyl phosphate 2 wk. 79.0 10.9 13.8 
1.5586 Tricresyl phosphate 15 min. 79.0 Bel 16.6 
1.5533 Tricresyl phosphate 2 wk. S225 113} 5 16.4 
1.560 Santicizer 140 (Cresyl diphenyl] phosphate) 15 min. 77.4 ISS 14.9 
1.5593 Santicizer 140 (Cresyl dipheny] phosphate) 2 wk. 80.0 Ti 14.7 
1.582 Dow Plasticizer No. 5 (o-Xenyl diphenyl phosphate ) 15 min. 74.0 On 7.0 
1.5979 Dow Plasticizer No. 5 (o-Xenyl dipheny1! phosphate ) 2 wk. 75.0 5D 6.9 
1.621 1:1 Dow Plasticizer No. 5-1-chloronaphthalene 15 min. 70.0 3.9 5.6 
1.6144 1:1 Dow Plasticizer No. 5-1-chloronaphthalene 2 wk. 70.8 3.5 4.9 
1.6317 1-Chloronaphthalene 15 min. 67.1 Boil 33. i 
1.6305 1-Chloronaphthalene 2 wk. 66.1 ou 4.1 
1.66011 a-bromonaphthalene 15 min 62.4 1.9 3.0 
1.6555 a-bromonaphthalene 2 wk. 60.2 2.0 Be) 


Note: The index of refraction values given for the initial transparency tests are those taken from the technical literature or calculated for the mixtures from 
these values. The index of refraction values for the tests after the 2-wk. treatment are those observed with sodium light at 73°F. at 50% R.H. on samples of the 


liquid in contact with the paper. 


thick. The total and parallel transmission was 
measured using the Glassine Association Transparency 
Meter. Special care was taken to smooth out wrinkles 
and to work out any bubbles of air by massaging the 
sandwich between the thumb and fingers. The Mylar 
film served to furnish a fairly constant surface and to 
facilitate handling the oily paper. 

A Sorenson Model 150 regulator and a 6-v. trans- 
former were used to power the transparency meter. 
It was found that fluctuations occurred in the readings 
if the regulator were omitted. A magnetic-type 
regulator was found unsatisfactory. It is believed that 
a magnetic-type regulator accentuates fluctuations due 
to frequency variations. 

The transparency meter was adjusted to give a zero 
reading when no light entered the photocell and to give 
a reading equivalent to 100% transmittance with the 


Tappi January 1960 Vol. 43, No. 1 


The specimens were held for about two weeks at 
73°F. and 50% R.H. in the culture dishes which con- 
tained the liquid used in treating the paper and then 
retested for transparency. Some changes in the index 
of refraction of the liquids probably took place as a 
result of possible moisture pickup by the exposure to 
this humidity in the covered but unsealed culture 
dishes. Also there may have been some evaporation 
of the more volatile component from some of the mix- 
tures to cause a shift in the index of refraction. The 
index of refraction was therefore tested after the two- 
week conditioning time by taking a sample from each 
culture dish. 

The transparency ratio was calculated from the re- 
lationship for each of the specimens. 
parallel transmittance 
total transmittance 


transparency ratio = x 100 


RESULTS AND DISCUSSION 


The results are given in Table III. The initial index 
of refraction shown is that taken from the manufac- 
turers’ or suppliers’ literature or from standard refer- 
ences for the single component liquids and calculated 
for the mixture. The index of refraction values shown 
for the specimens which were treated for two weeks are 
observed values on samples of the liquids in the culture 
dishes. Any differences observed may be due to the 
reasons previously cited. 

The greater variability shown in the results after 15 
minutes of treatment may be due to a number of fac- 
tors. The use of the index of refraction values from 
the technical literature is one. The differences in vis- 
cosity of the liquids may be an important factor for 
tests made so soon after treatment. The necessity to 
smooth out wrinkles and to work out bubbles made 
timing somewhat variable. The initial tests were made 
in an unconditioned laboratory and temperature varia- 
tions may have introduced minor variations in index of 
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Fig. 1. Transparentizing paper. Transparency as a func- 
tion of the index of the impregnating fluid 


refraction. The negative temperature coefficient for 
organic liquids of the type used was of the order of 
0.0004 to 0.0005 per degree centigrade, i.e., arise of 1°C. 
in temperature will result in a 0.0004 to 0.0005 lower- 
ing in index of refraction. This coefficient is different 
for the different types of liquids. We have no infor- 
mation on the temperature coefficient for paper. The 
surface effect was not completely eliminated by the use 
of the Mylar. 

The results are plotted in Fig. 1, showing the trans- 
parency ratio as a function of the index of refraction. 

The results may be used to establish an average index 
of refraction for this particular paper. We may ob- 
serve that the peak in the curve occurs at an index of 
refraction range of approximately 1.553 to 1.560. This 
index of refraction range appears to be reasonable and 
consistent with known facts concerning cellulose as it 
exists in cotton and wood. Preston (28) attributes the 
differences in the two refractive indices in cellulose fibers 
to the spiral micellar structure. According to the 
Encyclopedia of Chemical Technology (29) the axial 


24 


index of refraction of cotton cellulose is 1.578 and the 
transverse index is 1.532. According to Sherman and 
Sherman (30) dry cotton at 20°C. has 1.580 and 1.533 
for the respective two refractive indices. The average 
index of refraction found for the filter paper used in 
this work agrees favorably with the average of the axial 
and transverse indices given above. 

We may then generalize and say that materials which 
are potential transparentizing agents for this paper 
should have an index of refraction in the neighborhood 
of 1.553 to 1.560. The transparentizing ability drops 
off precipitously as we go higher or lower in index of 
refraction. Other types of paper may be expected to 
differ somewhat due to differences in chemical makeup. 
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Variation in Cellulose Content of Douglas-Fir* 


R. W. KENNEDY and J. M. JAWORSKY 


Standard samples from eight Douglas-fir trees were ana- 
lyzed for Cross and Bevan cellulose; in addition, a single 
tree of the group was analyzed from pith to bark. Lower 
cellulose yields were found in the core wood than in the 
outer wood of the single tree. Most of the variation in cel- 
lulose caused by age was found in the first 15 annual rings 
from the pith. Among the eight trees sampled, Cross and 
Bevan cellulose yields varied from 54.9 to 65.4 %. Corre- 
sponding water-resistant carbohydrate and alpha cellulose 
values ranged from 71.4 to 77.0% and 45.6 to 51.6%, re- 
spectively. Crown class, site, radial position, growth rate, 
and per cent summerwood failed to account for the varia- 
tion observed in cellulose content, so that the difference 
between trees was ascribed to variability that is probably 
genetically controlled. The desirability of propagating 
trees with high cellulose content is discussed briefly. 


Ir 1s of interest to both the forester and the pulp 
and paper mill operator to know if the cellulose content 
of trees can be regulated. Zobel and McElwee (1) 
have demonstrated that rather wide variations can 
exist. between individual loblolly pine trees under the 
same conditions of growth and also showed that within 
single trees, there is a pattern of increasing cellulose 
content from wood near the pith to wood near the bark. 
This study was undertaken to establish the nature of 
the variation in cellulose content to be expected in 
Douglas-fir. The data obtained were analyzed to 
determine the effect of several growth factors on cellu- 
lose content. 


METHOD 


Eight Douglas-fir trees from two permanent sample 
plots at the University Research Forest near Haney, 
B. C. were selected for study. One plot was located 
on a good site (sword-fern type, site index 180 ft. at 
100 yr.), and the other plot represented a poor site 
(lichen type, site index 80 ft. at 100 yr.). Tree ages 
ranged from 70 to 85 yr. The two largest and two 
smallest trees on each plot, representing dominant and 
intermediate crown classes, were felled, and cross- 
sectional disks removed at the breast-height level. 
Data for the trees are given in Table I. 

Two radial positions within each tree were selected 
for preparation of analytical samples. One area (rings 
16 to 25 from pith) lay completely in the heartwood, 
while the other included the five outer growth rings of 
sapwood. The largest tree (no. 2) was sampled con- 
tinuously from pith to bark by dissecting the first five 
annual rings, then removing decadal samples up to an 
age of 75 yr., leaving the remaining six outer growth 
rings in the final sample. No compression wood was 
evident in any of the samples, nor was the wood unusu- 
ally resinous. 


R. W. Kennepy, J. M. Jaworsxy, instructor and graduate student, respec- 
tively Faculty of Forestry, University of British Columbia, Vancouver, Bac. 
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The dissected increments were ground in a Wiley mill 
to wood meal passing a 40-mesh screen and screened on 
a 60-mesh sieve in order to retain only the 40 to 60-mesh 
fraction. The meal was allowed to air dry in the labo- 
ratory, and the moisture content was determined by 
ovendrying a portion of each sample. The ovendried 
material was discarded after weighing, since the high 
temperature required may adversely affect the yield of 
cellulose produced. 


Table I. Characteristics of Trees Sampled 


D.b.h. 

Site Crown class Tree No. in. 
Good Dominant if 26.5 
2 30.6 
Intermediate 3 i4! 
4 lates) 
Poor Dominant 5 Vl 7 
6 10.1 
Intermediate 7 Hee 
8 S20 


Duplicate 2-g. portions from each of the samples of 
wood meal were submitted first to ether and then to 
alcohol-benzene extractions. Both of the extractions 
were carried out in a Soxhlet apparatus for a 6-hr. 
period. Cellulose was determined by the Cross and 
Bevan method, following essentially the procedure out- 
lined in TAPPI Standard T 17 m-46. Yields were 
expressed as a percentage of the calculated ovendry 
weights of the initial material. 

Summerwood percentage was also determined for 
each of the sapwood and heartwood samples, since some 
workers have demonstrated a relation between summer- 
wood percentage and cellulose yield (2). Summerwood 
was defined as those cells in which the double cell wall 
was thicker than the lumen, as determined on radial 
microtome sections. This definition generally coin- 
cided with the dark, dense summerwood bands readily 
visible with the naked eye in the outer portion of each 
growth ring. 


RESULTS AND DISCUSSION 
Analysis of Eight Trees 


The results of the Cross and Bevan cellulose deter- 
minations on eight trees are shown in Table II. The 
individual yields reported are the averages of two 
replicates whose standard deviation was 0.64%. If 
trees no. 4 and no. 5 are momentarily discounted, it can 
be seen that the cellulose yields from the remaining six 
trees fall within rather narrow limits from 60.4 to 62.4%. 

Analysis of variance revealed that site, crown class, 
radial position, and their interactions were all insignifi- 
cant factors in regulating cellulose yields. Growth rate 
expressed as average ring width likewise failed to ex- 
plain variation in cellulose content among trees, since 
the regression of percentage cellulose on growth rate 
was not significant. Similarly; summerwood percent- 
age gave an insignificant regression, although values 
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Table II. Cross and Bevan Cellulose Yields for Eight 
Douglas-Fir Trees 


——— Cellulose, per cent of ovendry weight ——— 
5 outermost 


Tree No. 16th-25th rings sapwood rings Average 
1 60.8 60.0 60.4 
2 63.0 61.8 62.4 
3 62.3 60.0 61.2 
4 54.3 DOD 54.9 
5 65.9 64.8 65.4 
6 62.1 60.7 61.4 
a 61.6 62.4 62.0 
8 60.4 61.0 60.7 


for summerwood ranged from 21 to 51%. Since per 
cent summerwood and specific gravity of wood are 
closely related in Douglas-fir (3), specific gravity also 
would have doubtful merit in predicting cellulose yields 
between trees. Zobel and McElwee (1) also found no 
consistent relationship between specific gravity and 
cellulose yields among loblolly pines. However, it is 
generally accepted that the proportion of cellulose in 
summerwood is higher than in springwood. ‘This is 
probably true within a single tree, and in fact may 
account for the increase in cellulose content usually 
observed from pith to bark, but its influence may be 
overshadowed by other factors when making compari- 
sons between trees at comparable ages. 

Although the main factors contributed little to the 
variation in cellulose content, an independent test 
showed the difference between the extreme trees (no. 
4 and 5) to be highly significant. Furthermore, a very 
real difference exists between trees 3 and 4, which repre- 
sent replicate individuals of the same crown class 
growing on the same site. This also has been demon- 
strated in loblolly pine by Zobel, et al. (4), who conclude 
that variation in cellulose among trees of the same age 
growing on the same site is always considerable. In 
order to confirm the rather wide variation observed in 
cellulose between trees no. 4 and no. 5, water-resistant 
carbohydrate (WRC) and alpha cellulose were deter- 
mined in these trees by using a modified version of the 
chlorite technique of Wise, et al. (5). This modification 
was developed by Yundt and Bradwayt for the use of 
Zobel and McElwee in evaluating loblolly pine (1). 
The results of duplicate determinations are summarized 
in Table JIJ. The numerical values are naturally 
different from those of the Cross and Bevan technique, 
but a statistically significant difference still exists be- 
tween trees at the 1% level. Thus the results reaffirm 
the superiority of tree no. 4 over tree no. 5. The 
method of Yundt and Bradway can be applied oa 0.75-g 
samples of wood meal in a fraction of the time necessary 
for the classical Cross and Bevan procedure, and there- 
fore it is to be preferred in future assessment of cellulose 
content. 


t Personal correspondence with Dr. A. P. Yundt, Research Associate, 
Camp Division, Union Bag-Camp Paper Corp., Franklin, Va. 


Table III. Yields of Water-Resistant Carbohydrate and 
Alpha Cellulose from Extreme Trees 
5 outermost 
Tree Determination, 16th-25th sapwood 
No. per cent of ovendry weight TINGS rings Average 
4 WRC 70.0 12.9 71.4 
Alpha cellulose 43.1 48.1 45.6 
i) WRC UE Cl 76.2 77.0 
Alpha cellulose 51.7 51.5 51.6 
26 


Table IV. Cross and Bevan Cellulose Yields as Related to 
Age from Pith (Tree No. 2) 


Cellulose, per cent of 


Age, yt. ovendry weight 
1-5 57.4 
6-15 58.9 

16-25 61.6 

26-35 61.2 

36-45 60.2 

46-55 61.4 

56-65 63.4 

66-75 62.9 

76-81 63.3 


ee Oe eee 


Since the difference between trees cannot be ascribed 
to any of the growth or environmental factors studied, 
it must be concluded that the difference is due to some 
factor unaccounted for in the present experiment. 
It is entirely within reason to speculate that the varia- 
tion between trees may be an inherent one under genetic 
control. Such was the conclusion reached by Schiitt 
(6) when studying the variation in cellulose content in 
lodgepole pine. In his study, greater differences were — 
found among various provenances of the pine growing 
under the same site and climatic conditions than could — 
be found between sites. 


Analysis of a Single Tree from Pith to Bark 


The results of the Cross and Bevan cellulose deter- 
minations on tree no. 2 are presented in Table IV. 
Values shown are the means of duplicate determinations. 
The two lowest cellulose yields correspond to those 
samples representing rings 1 to 5 and 6 to 15. In 
succeeding years, cellulose content fluctuates, but 
nevertheless shows a tendency to increase with age at 
a much slower rate than for the first 15 yr. The results 
are therefore comparable with those of Zobel, et al. (4), 
who have consistently found lower amounts of cellulose 
in the core (juvenile) wood than in the outer wood of 
the southern pines. 


CONCLUSIONS 


Based on the analysis of eight Douglas-fir trees, no 
fully satisfactory explanation for the variation in 
cellulose yields could be found. However, it is reason- 
able to suggest that most of the variation in cellulose 
content could be attributed to inherent genetic char- 
acteristics of the individual trees. 

The work of Zobel and McElwee (7) and the results 
of this study indicate that certain steps might be taken 
to improve the quality of pulpwood. The degree of © 
between-tree variation in cellulose content suggests 
the advantage of selecting trees with high cellulose 
yields for breeding purposes. However, this objective 
must be reached without neglecting other factors of 
wood quality such as growth rate, specific gravity, and 
fiber length. Similarly, features of the living trees 
such as self-pruning ability, branch size and resistance 
to decay should not be overlooked. In such a selection 
program, an index of prospective pulp yield combining 
growth rate, specific gravity, and cellulose content, 
should perhaps be used as a leading criterion of wood 
quality. 

In the preceding experiment, the range of Cross and 
Bevan cellulose was 10.5% (54.9 to 65.4). Such trees 
as those representing the lower limit of this range would 
be undesirable from breeding, even if their other wood 
quality features were better than average. On the 
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other hand, the tree displaying the highest cellulose 
yield would also be undesirable if its other internal 
characteristics were unsatisfactory. It might be more 
justifiable to select one of the trees providing an inter- 
mediate yield of cellulose, if corresponding growth rate, 
specific gravity, and fiber length values were superior. 
Progeny tests must be conducted, however, to deter- 
mine the degree of hereditability of these wood quality 
factors before the development of high-yield strains can 
be said to be entirely feasible. Furthermore, it would 
be desirable to conduct pilot pulping tests on samples 
removed from trees deemed superior on the basis of the 
. internal characteristics noted above. This would make 
it evident whether the increase in yield and quality of 


the pulp produced would warrant the necessary expend- 
iture on a tree-improvement program. 


LITERATURE CITED 


ile Roy B. J. and McElwee, R. L., Tappi 41, No. 4: 167-170 

Wise, L. E. and Jahn, EH. C., ‘Wood Chemistry,’’ 2nd ed., 

Vol. II, p. 1273,, New York, Reinhold Publ. Corp. (1952). 

Zobel, B. J.. Webb, C., and Henson, F., Tappi 42, No. 5: 

345-356 (1959). 

Smith, D. M., “Effect of growth zone on specific gravity and 

percentage of summerwood in wide-ringed Douglas-fir,’’ 

U.S. For. Prod. Lab. Rept., no. 2057, 15 pp. (1956). 

5. Wise, L. E., Murphy, M., and D’Addieco, A. A,, Paper Trade 
J. 122 No. 2: 35-48 (1946). 

6. Schiitt, P., Silvae Genetica 7 No. 2: 65-69 (1958). 


REcEIVED Aug 3, 1959. 


to 


Degradation of Pectic Acid by Some Delignifying and 
Bleaching Agents 


R. H. ZIENIUS and C. B. PURVES 


Methods for preparing apple pectic acid of 97% purity and 
of fairly high viscosity in 1% NH,:OH were briefly noted. 
The rates of decrease in viscosity caused by conditions sim- 
ulating those used in preparing wood holocelluloses sug- 
gested that pectic acid was degraded less by the chlorina- 
tion than by the chlorine dioxide and the sodium chlorite 
procedures. The lower viscosity D.P. often observed for 
chlorite holocelluloses might therefore reflect the behavior 
of polyuronide constituents rather than that of the cellu- 
lose itself. Sodium hypochlorite and hydrogen peroxide 
at 25°C. and pH 8 to 12 degraded pectic acid rapidly. Ga- 
lacturonic acid was prominent, and DL-tartaric acid was 
present, among the degradation products from all five 
oxidants; no other products were detected by chromato- 
graphic methods after chlorination or after bleaching with 
hydrogen peroxide. Chlorine dioxide, acidified sodium 
chlorite and alkaline hypochlorite also produced mucic 
acid, but chlorine dioxide differed from the other two 
oxidants in its failure to yield tartronic acid, and in its 
comparative indifference to the pH. 


Atmost thirty years ago, Schmidt and bis 
collaborators (1) showed that chlorine dioxide in 
aqueous pyridine slowly removed the lignin from wood 
meals and left the ‘“skelettsubstanz” or holocellulose 
in a fibrous, insoluble state. Jayme and Hanke (2) 
replaced the chlorine dioxide with acidulated sodium 
chlorite, and this modification was rendered more 
convenient by Wise and co-workers (3, 4). In its 
present form, the method employs aqueous sodium 
chlorite at not more than 80°C. and in the pH 
range 3.5 to 6.5. The other principal laboratory-scale 
method of delignification, originated by Ritter and 
Kurth (5, 6, 7) in 1933, consisted of alternating brief 
chlorinations of the moist woodmeal at 0 or 20°C. 
with extractions by hot alcohol-pyridine or alcohol- 
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ethanolamine. General considerations would suggest 
that the local concentration of by-product hydrogen 
chloride from the chlorination, although transient, 
would be intense enough to cause some degradation 
of the carbohydrate portion. Staudinger and Jurisch 
(8) found that this expectation was justified in the 
case of cotton linters, which were degraded much more 
rapidly by chlorine water at 20°C. than by aqueous 
chlorine dioxide. Comparisons of the degradative 
effects of chlorination and of aqueous sodium chlorite 
in the preparation of holocelluloses from woodmeals, 
however, for years gave conflicting results. Timell 
and Jahn (9), whose article included a detailed review 
of the relevant literature, then showed conclusively 
that chlorinations reduced the viscosity degree of 
polymerization (p.P.) of cotton linters more than did 
aqueous sodium chlorite, but the effect of these two 
agents when used for the preparation of paper birch 
holocellulose was reversed. Timell’s subsequent (10) 
investigation of jackpine gave the same result. It 
seemed possible that the cause of this anomaly lay in 
the behavior, not of the cellulose proper, but of a 
constituent that was relatively resistant toward acid 
hydrolysis, and was susceptible to oxidative degrada- 
tion by chlorite or chlorine dioxide. Polyuronosides, 
such as pectic materials (I) or uronoside residues in 
hemicelluloses, at once came under consideration. 

The well-known resistance of pectins toward acid 
hydrolysis was recently discussed by Whistler and 
Richards (17) who showed that a glycoside of 4-O- 
methyl-p-glucuronic acid was hydrolyzed about 20 
times more slowly than was the glycoside of the corre- 
sponding sugar. On the other hand (12), galacturonic 
acid (II) appeared to be oxidized to mucic (III), 
pL-tartaric (IVa and b) or tartronic acid (V) more 
readily by aqueous chlorine dioxide or chlorite than by 
chlorine water in the conditions used for delignifying 
woods, and the easy oxidation of galacturonic acid to 
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the same products with alkaline hypochlorite was 
also noted. Golova and Mayat (13) observed that 
methyl-a-p-galacturonoside was more readily oxidized 
than methyl-a-p-glucoside by acidic sodium perio- 
date and by basic hydrogen peroxide systems. Golova 
and his collaborators (13, 14) also showed that the 
viscosity of aqueous sodium polygalacturonate from 
oranges decreased rapidly in the presence of oxygen or 
hydrogen peroxide near 95°C., but not at 20°. Earlier 
oxidations were reviewed in the book by Kertesz 
(15). The present research concerned the behavior of 
high visocisity pectic acid toward the delignifying 
agents already mentioned, and also toward the bleach- 
ing effect of alkaline hypochlorite and alkaline hydrogen 
peroxide. 


ve 
O 
a 
os ee i 
ae HCOH HCOH 
ae O aie H OCH 
ates ae HOCH 
oe ee HCOH 
COOH COOH COOH 
(1) Pectic acid (II) Galacturonic (III) Mucic acid 
unit acid 
fect COOH ieee 
ane se HCOH iene 
as HOCH COOH 
COOH COOH 
(IVa) p-Tartaric (IVb) t-Tartaric (V) Tartronic 
pi-Tartaric acid acid 


Pectic acid was isolated from a commercial apple 
concentrate by various combinations of published 
methods (16), some of which were detailed in the experi- 
mental portion. The most advantageous combination 
found (Table I) consisted of precipitating crude pectic 
acid methyl ester (crude pectin) by diluting the con- 
centrate with acidified aqueous methanol. The con- 
version of pectin to pectic acid by means of acids or 
enzymes never appeared to have been satisfactory, 
and resort was made to deésterification with alkali, 
in spite of the degradation involved (17, 18). Trial 
showed that the mildest conditions yielding a nearly 
methoxyl-free product involved saponification with 1% 
NaOH near 20°C. for about 90 min., or were more 
drastic than those described in some previous methods. 
It was also possible without decreasing purity to sapon- 
ify the original concentrate and to omit the isolation 
of the crude pectin. 

The addition of calcium chloride to the saponified 
liquor precipitated calcium pectate, which was de- 
composed to insoluble pectic acid by 1% hydrochloric 
acid. A part of the product was reprecipitated as 
calcium pectate and recovered, but the uronic acid 
content was not greatly increased and the intrinsic 
viscosity was reduced by about 10% (Table I). Excep- 
tionally thorough washing of the first calcium pectate 
precipitate, and also of the regenerated pectic acid, 
with water, gave an equivalent purification without 
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decrease in viscosity. The most convenient final 
purification (Stage 4) consisted of a selective auto- 
hydrolysis to remove residual araban and leave a 
product which after complete hydrolysis yielded hardly 
discernible traces of nonacidic sugars on paper chromat- 
ograms. This pectic acid, a dusty, light-brown powder, 
representing about two-thirds of the pectin in the 
original concentrate, was used in subsequent exper- 
ments. 


Table I. Isolation and Purification of Pectic Acid 


Uronic 
Anhydride, 
Stage 0 [n]® 

1. Crude pectin 67 
2. Saponification,’ recovery as Ca 

salt, then as pectic acid? 87 3.25 
3. Reprecipitated as Ca salt, re- 

covered as pectic acid® (89) (2.99) 
4. Pectic acid after autohydrolysis? 97.6 2.8 
5. Pectic acid methyl ester? 2% il we 
6. Methyl ester, nitrated/ ae 0.34/ 
7. Methyl ester saponified,? recov- 

ered as pectic acid? (yield 50%) at 1.4 


2 Intrinsic viscosity in 1% NHsOH. : 

b With 1% NaOH near 20°C. for 80 to 90 min. 

¢ Calcium or sodium ions removed at pH 1.5 or less. 

d At pH 2 and 60°C. for 24 hr. OCHs, 0.3%. 

€ Methylated with diazomethane to OCHs, 17.4% (calc. for methyl pec- 
tate, OCH, 16.3%). Viscosity in water. : ge 

f With ‘‘nondegrading’’ HNOs3-HsPOs-P205 mixture. Viscosity in acetone. 


Although the intrinsic viscosity of nitrated pectin 
could be determined in acetone (19, 20), the nitration 
of the above pectic acid with a nitric acid-phosphoric 
acid-phosphorous pentoxide mixture thought to be 
nondegrading toward cellulose (21) yielded insoluble 
products. Attempts were therefore made to convert 
the pectic acid to its methyl ester in several ways, but 
Vollmert’s methylation with diazomethane (22) was 
the only one to yield a water-soluble product with 
nearly the correct methoxyl content. The corre- 
sponding nitrate was soluble in acetone, but its intrinsic 
viscosity, [n], of only 0.34 suggested that degradation 
had been extensive; another pectic acid, of [n], 0.75 
in 1% NH,OH, also yielded a nitropectin of [y], 
0.25 to 0.30. Most of this degradation occurred during 
the nitration (Table I, Stages 5 and 6), although the 
change in solvent from water to acetone rendered an 
exact comparison impossible. This result was con- 
trary to expectation, because the nitration of native 
pectin with red, fuming nitric acid appeared to cause 
little degradation in previous cases (19, 20). The 
degradation of approximately 50% that occurred 
during the methylation with diazomethane agreed 
with the recent observation of Neukom and Deuel 
(17) and was at variance with earlier opinions (22, 23). 
Alcohol as well as carboxyl functions were substituted 
by the diazomethane, because about one fourth of the 
methoxyl groups in the methyl pectate resisted saponi- 
fication. Vollmert (22) found diazomethane to be 
highly selective for the acidic groups in his pectic acid. 
As expected, the methyl pectate was degraded by 
saponification, the recovery of insoluble pectic acid 
being only 50% (Table I, Stage 7). 

Attempts to estimate the p.p. of pectic acid from the 
intrinsic viscosity of the nitropectin were abandoned 
at this point in favour of determinations made with 
solutions of pectic acid in 1% aq. NH,OH. No reliable 
correlation was available between the intrinsic viscosity 
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HOURS AT 75°C. 


Fig.1. Plot of intrinsic viscosity of pectic acid with 10-fold 

molar amounts of oxidant at pH values shown on plots. 

Solid lines, 0.14 M sodium chlorite; broken lines, 0.14 M 
chlorine dioxide 


and the p.p., but data published by Schmidt (24) 
for the osmotic pressure and intrinsic viscosity of 
related systems suggested that the relationship p.p. = 
100 [n] might be valid. On this basis, a p.p. of about 
300 was attributed to the pectic acid used in the 
present work. 

The pectic acid was degraded at 70 to 75°C. by 
immersion in a 10-fold base-molar amount of 0.14 M 
ClO; or sodium chlorite buffered to within 0.2 of a pH 
unit. The chlorine dioxide formed as a by-product in 
the oxidations with sodium chlorite was continuously 
expelled by the passage of nitrogen gas preheated to 
70°C. and the observed effects were accordingly at- 
tributed to the chlorite (25). After various times, the 
bleached products were recovered by filtration in yields 
that ranged from 80 to almost 100% by weight, and 
their intrinsic viscosities were determined in 1% 
NH.OH. As expected from previous work (26), 
the degradation caused by chlorine dioxide was almost 
independent of the acidity (Fig. 1, broken lines), 
while the action of sodium chlorite increased greatly 
as the acidity increased from pH 6 to pH 2.3. Chlorine 
dioxide and sodium chlorite were thus independent 
oxidants, each with its characteristic behavior, and 
their degrading action on pectic acid was similar only 
near pH 3.9. Although a 70% reduction in the rela- 
tive molar amount of chlorite caused a slight decrease 
in the rate of degradation, the addition, after four 
hours, of more chlorite, or of chlorine dioxide, to the 
respective systems described in Fig. 1 (pH 3.9) did not 
affect the later shapes of the plots. The results were 
therefore not seriously affected by the exhaustion or 
decomposition of the oxidants. 

When the data of Fig. 1 were re-plotted as increase in 
intrinsic fluidity against time, all the plots approx- 
imated to straight lines passing through the origin 
(Fig. 2). This behavior was characteristic of a uni- 
form linear polymer whose monomeric units were all 
equally exposed to the chance of degradation (27). 
There was thus no evidence that the pectic acid con- 
tained units degraded with particular ease, or that its 
failure to dissolve had rendered a portion inaccessible 
to the oxidants. Pallmann and Deuel (28) observed 
practically no degradation of methyl pectate or sodium 
pectate by 0.033 M ClO, at pH 1 to 6.5 and tempera- 
tures up to 90°C., but calculation showed that their 
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Fig. 2. Rate plots of increase in intrinsic fluidity of pectic 

acid as in Fig. 1 at pH values shown on plots. Solid lines, 

0.14 M sodium chlorite; broken lines, 0.14 M chlorine di- 
oxide 


samples were of low intrinsic viscosity (probably about 
0.12) and probably were highly degraded initially. 

In order to simulate the chlorination of wood meal, 
the water-wet pectic acid was exposed near 0°C. 
for 5 min. to a stream of chlorine gas. After thorough 
washing, the insoluble product was submitted three 
times more to chlorination, portions being withdrawn 
after each cycle for examination. The overall re- 
covery of pectic acid was 90%; the product was 
lighter in color than the original pectic acid, but was 
not white. Since a plot of the intrinsic fluidity against 
time was linear (Fig. 3, lower plot), the moist pectic 
acid was presumably completely accessible during 
chlorination. The rate of degradation during chlorina- 
tion near O°C. was similar to that observed with 
sodium chlorite at pH 6 and 75°C. (Figs. 1 and 2), 
but was clearly much less than those pertaining to 
chlorite or chlorine dioxide in the more acid systems 
used in the delignification of woods. Although a 
pectic acid chlorinated for 5 min. was not visibly 
altered by extraction with hot monoethanolamine- 
ethanol or pyridine-ethanol, the amine salts so formed 
were partly soluble in water. After recovery, the 
intrinsic viscosities of both the soluble and insoluble 
products were only about three quarters of the initial 
value. The overall degradation in the chlorination- 
extraction cycle might thus amount to 35%, or be 


S lORe 15 20 
MINUTES NEAR O° C. 


Fig. 3. Degradation of water-wet pectic acid by repeated 

5-min. treatments with chlorine gas. Upper plot and 

left-hand ordinates, decrease in intrinsic viscosity; lower 

plot and right-hand ordinates, increase in intrinsic 
Sluidity 
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a 3 4 5 
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Fig. 4. Change in intrinsic viscosity of pectic acid in 3-fold 
molar amounts of 0.06 M sodium hypochlorite at pH values 
noted on plots 


comparable to that observed in the chlorite treatment. 
In the preparation of holocellulose from wood, the 
chlorination, but not the extraction, step caused degra- 
dation (9). 

The addition of a 10-fold molar amount of calcium 
hypochlorite at room temperature to pectic acid caused 
the immediate formation of insoluble calcium pectate, 
but when the mixture was acidified no pectic acid was 
precipitated. This excessive degradation led to the 
use of a 3-fold molar amount of sodium hypochlorite, 
but the recoveries of the bleached, insoluble pectic 
acids were still only 60 to 85%. The hypochlorite 
caused a very rapid initial degradation of the pectic 
acid (Fig. 4), and a slow, small increase in intrinsic 
viscosity then occurred. This increase was perhaps 
caused by the accumulation of carboxyl groups in the 
oxidized pectic acid, and almost certainly signalized 
the breakdown of a direct relationship between intrinsic 
viscosity in 1% NH,OH and the p.p. The plots, how- 
ever, did show in a qualitative fashion that degradation 
was much more extensive at pH 8 than at pH 10 or 12, 
a result already well known for the degradation of 
cellulose by hypochlorite (29). 

In agreement with the work of Deuel (30), pectic 
acid was very rapidly degraded by hydrogen peroxide 
and the yields of bleached products ranged from 14 
to only 70% in experiments made at 25°C. for 1 or 2 
hr. at pH 3, 8, and 12. The corresponding viscosities 
were erratic. An attempt to follow the degradation 
with peroxide of pectic acid homogeneously dissolved 
in 1% NH,OH ended in failure because the gas evolved 
interfered with the determination of the viscosity. 
This gas contained carbon dioxide which presumably 
originated in a decarboxylation of uronic acid groups. 
According to Deuel (30), the action of hydrogen per- 
oxide on pectin was greatly dependent on the presence of 
catalysts and anticatalysts, and this circumstance 
might explain the divergence of the present results 
from the negative outcome of the experiments made at 
room temperature by Golova and his collaborators 
(13). 

A series of small-scale oxidations was carried out in 
order to study the nature of the products by paper 
partition chromatography. The recovered pectic acid 
on hydrolysis yielded galacturonic acid, but also faint 


30 


traces of a series of sugar acids having R, values be- 
tween 0.51 and 0.67 in the solvent system used (bu- 
tanol-formic acid—water). These sugar acids were 
probably oxidation products of the carbohydrate 
associated with the pectic acid, whose purity was 
about 97%. No further study was made of the pectic 
acid recovered, but attention was diverted to the 
residual mother liquors. After the removal of excess 
oxidant and of cations, concentration of the liquors 
often caused the separation of crystalline mucic acid; 
the filtrate from the mucic acid then yielded chromato- 
graphic evidence of some or all of the following sub- 
stances: b-galacturonic acid, DL-tartaric acid, and 
tartronic acid. Two larger-scale oxidations, the first 
with aqueous sodium hypochlorite in excess at pH 12 
and the second with excess sodium chlorite at pH 
2.5, made it possible to isolate each of the above three 
substances in a crystalline condition and to prove their 
identity beyond doubt. 

As shown in Table II, galacturonic acid was promi- 
nent among the products from all five oxidations, and in» 
this respect the behavior of pectic acid was similar to 
that of methyl-a-p-galacturonoside (12). The as- 
sumption that galacturonic acid (II) was the primary 
product led at once to the inference that mucic acid 
(III) was next formed and yielded pt-tartaric acid (IV) — 
by symmetrical cleavage at the 2,3 and 4,5-positions. ~ 
Sodium chlorite and hypochlorite also oxidized mucic | 
acid in the 3,4-position to give 2 moles of tartronic acid — 
(V), but chlorine dioxide, as previously observed (12), — 
did not have this capacity. 


Table II. Principal Oxidation Products of Pectic Acid? 


Galac- 


turonic Tartaric Tartronic 


Mucic acid, acid, acid, 
Oxidant acid Ry 0.04 Ry 0.21 Ry 0.38-44 
Chlorine dioxide? a ++ + 0 
Sodium chlorite a ++ + — 
Chlorine gas 0 ++ + 0 
Sodium hypochlorite +-+ ++ aa +++ 
Hydrogen peroxide 0 — =F + 0 


¢ Oxidations lasted 90 or 150 min. A relatively large or intense spot on 
paper chromatogram denoted by +++; a fair amount by ++; a trace 
by +. Paper chromatograms in butanol-formic acid—water system. 


b A trace of unknown sugar acid, Rr 0.12, also present. 


Previous articles (31-34) referred to the presence of 
up to 3% of pectic materials in various woods, and to 
the possibility that these materials, and also the 
uronic constituents of the hemicelluloses, might be 
trans-esterified. Since pectins readily formed gels of 
very high viscosity, the contribution of the polyuro- 
nides to the intrinsic viscosity of the holocellulose or 
its nitrate might originally be substantial. The pres- 
ent results suggested, although they did not prove, 
that this contribution would be decreased only slightly 
by chlorination of the wood, but that some of the 
degraded uronic material would be removed in the 
subsequent extractions with alcoholic amine and with 
water. On the other hand, treatment of the wood 
with chlorine dioxide or sodium chlorite would degrade 
the polyuronosides more severely; the degraded ~ 
materials would for the most part remain in the holo- 
cellulose, and lower its observed viscosity. 


Vol. 43, No.1 January 1960 . Tappi 


EXPERIMENTAL 


Preparations of pectin and pectic acid, after precipi- 
} tation from solution and washing, were solvent- 
} exchanged through anhydrous methanol into acetone 
' and were then dried in vacuo over phosphorous pent- 
' oxide at room temperature. The products appeared 
to be free of adsorbed methanol (35), because the 
methoxyl contents observed for several pectic acids 
) solvent-exchanged and dried in this way were less 
# than 0.5%. All solutions were concentrated in a 
( rotary film evaporator at not more than 50°C. All 


} analyses were reported, on an ash and moisture-free 


) basis, as the mean of concordant duplicates. Incidental 
» solvents such as methanol were carefully purified and 
dried. 


1 Materials and Analytical Methods 


A commercial concentrate of “Certo” apple pectin, 
known to be of recent manufacture, served as the 
source of the pectic acid. The sample was very 
viscous, had pH 3.1, gave a positive iodine test for 
* starch and yielded a superior gel when added to a 
66% solution of sucrose. Found: total solids, 5.1%. 

To determine moisture and ash, 1-g. samples were 
dried at 105°C. for 3 to 4 hr., and after being weighed 
the residue was heated near 630°C. in a muffle furnace. 
On a micro-scale, 0.01- to 0.03-g. samples were ashed 


2 as described by Niederl and Niederl (36). Uronic acids 


_ and furfural were determined by distilling samples with 
12% HCl according to the Browning (37) and the 
TAPPI Standards, respectively. It was assumed 
that the uronic anhydride present yielded 21.5% 
of its weight as furfural, and the observed yield was 
decreased by this amount before calculating the 
pentosan content. The content of pectin (or of partly 
esterified pectic acid) was accepted as the sum of the 
uronic anhydride and '7/3; of the methoxyl content. 
Hexosans were found by subtracting the sum of the 
pectin and pentosan percentages from 100%. 

Pectic substances were prepared for chromatography 
by hydrolyzing 1-g. samples, first for 1 hr. at 25°C. 
in 9 ml. of 72% H2SO, and then, after dilution with 
250 ml. of water, at 15 p.s.i. steam pressure for exactly 
1 hr. (38). The acid was removed as barium sulphate 
and the filtrate, now approximately 1 liter in volume, 
was de-cationized by Amberlite IR-120 ion-exchange 
resin. After cautious evaporation in stages to 3 to 
5 ml., the volume was brought up to 10 ml. before 
aliquots of 10 \ (10-? ml.) were withdrawn for paper 
partition chromatography. Details about the latter 
procedure, in which butanol-formic acid—water was 
the solvent and bromphenol blue was the spray, were 
reported in the previous article (12). p-Galacturonic 
acid, pu-tartaric acid, and tartronic acid were readily 
distinguished and separated because their Ry values 
were 0.04, 0.21, and 0.38 to 0.44, respectively. The 
solvent systems used for the identification of nonacid 
sugars were n-butanol-pyridine—water (10:3:3 vol.), 
which failed to separate mannose from arabinose, and 
ethyl acetate-acetic acid—water, which did not separate 
glucose and galactose. The previous article (12) 
also described larger-scale separations on a Dowex 
1-4X anion-exchange column (acetate form) by elution 
with N acetic and 0.5 N trifluoroacetic acid. 

To determine the intrinsic viscosity of pectic acid, 
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a 0.05-g. sample, corrected for ash and moisture, was 
dissolved in 10 ml. of 1% NH,OH. Solution was 
usually complete within 1 or 2 hr., but any trace of 
insoluble material was removed on the centrifuge. 
An Ostwald viscometer kept at 30°C. was used; the 
solution was then diluted with its own volume of 
solvent and the new specific viscosity determined, the 
process being repeated until high dilution made the 
results unreliable. A graphical extrapolation of the 
quotient ‘sp./e to zero concentration then gave the 
intrinsic viscosity [n] %. Schmidt (24) correlated 
osmotic pressure measurements with the intrinsic 
viscosity of a 50% esterified methyl pectate dissolved 
in 0.1 N HCl or in 0.05 M sodium citrate and es- 
tablished a relationship equivalent to p.p. = 100 
[In] %. The equation for nitrated pectin in acetone 
was equivalent to p.p. = 170 [n] %. 


Isolation of Crude Pectin 


The “Certo” concentrate was diluted with an equal 
volume of water and was acidified to pH 0.5 with dilute 
hydrochloric acid. Technical methanol was then 
added to 66% concentration, and the pH was main- 
tained at 0.7 to 0.9 by the addition of more acid. It 
was essential that the pH be not greater than 1.5 if 
the precipitated pectin was to have a low ash content; 
at pH 1.9, 2.5, and 3.0, the ash contents were 4.4, 
7.2, and 9.0%, respectively. The precipitated gel 
was recovered on the centrifuge, was washed with 
technical methanol until free of chloride ion, was sol- 
vent-exchanged through anhydrous methanol into 
acetone, and dried. Found: uronic anhydride, 66.8; 
furfural, 20.7; OCH, 8.1; pentosans, 6.4; hexosans, 
23.4; ash, 2.0%. An experiment on a much smaller 
scale, with an older commercial apple pectin concentrate 
of much lower viscosity, yielded a product of markedly 
different composition. Found: uronic anhydride, 81.8; 
furfural, 18.6; OCH3, 9.2; pentosans, 0.9; hexosans, 


12.3; ash 0.24%. 


The light-brown powders from both preparations 
readily formed clear solutions in water, 1% NH,OH 
or ammonium oxalate, but were insoluble at room tem- 
perature in aqueous sodium hydroxide of more than 
1.3% concentration. Although lack of solubility in 
sodium hydroxide was sometimes caused by the 
presence of calcium ion (39), the low ash content of the 
samples and their ready solubility in water suggested 
that in the present case some other factor was operative. 
When hydrolyzed and chromatographed on paper, the 
crude pectins gave intense spots for galacturonic acid, 
and large to moderately large spots for glucose, ga- 
lactose, and arabinose; traces of mannose, xylose, and 
rhamnose were also present. 


Isolation of Pectic Acid 


Preliminary experiments showed that an aqueous 
solution of the above, low viscosity, pectin was in- 
completely saponified after a few minutes at pH 8.5 
(40), or when this pH was maintained until it ceased to 
change (47). Solution for 30 min. in 100 parts of 2% 
NH.,OH was also ineffective (42), but 1.33% aq. 
NaOH within 1 hr. at room temperature yielded a 
pectic acid with OCH:, 0.2%. Reduction of the con- 
centration to 1% caused an increase to 0.5% in the 
methoxyl content of the product. The procedure 
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reach completion. The liquor was then prepared for 
chromatography as in previous cases (Table II). 
Hydrogen peroxide in equimolar amount was also 
added to a homogeneous solution of pectic acid in 1% 
NH,OH at pH 8, but a gas was evolved which interfered 
with the determination of viscosity. This gas caused a 
white precipitate to appear in lime water, and pre- 
sumably contained carbon dioxide. 
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Corrugating Pulp from Wheat Straw by Cold Soda Process 


A. J. ERNST, T. F. CLARK, and I. A. WOLFF 


Cold soda pulping was appraised for its applicability to the 
preparation of corrugating pulps from wheat straw. Whole 
and chopped straws were steeped for 1, 3, and 5 hr. with 6 
to 16% NaOH based on straw. Various vacuum and pres- 
sure impregnation treatments were investigated. A 3- 
roll sugarcane press was used to expel steep liquor from the 
straw and to fiberize steeped straw. High yields, 75 to 
84%, of pulps were obtained with chemical consumption 
of 6.2 to 7.5% from initial concentrations of 12, 14, and 16% 
NaOH. Pulps were converted on a 10-in. laboratory 
fourdrinier machine to 9-point corrugating board having 
high crush resistance. Reuse of steep liquor through 12 
complete pulping cycles was accomplished without ap- 
preciable change in the physical properties of the pulps. 
Since high-quality pulps are attainable by cold soda pulp- 
ing, possibly future investigation of continuous processes 
could reduce the high (9:1) liquid-solid ratios employed in 
these laboratory studies and lower the initial chemical 
concentration required. 


A. J. Ernst, T. F. Cuarx, and I. A. Wourr, Northern Regional Research 
Laboratory, Peoria, Ill. This is a laboratory of the Northern Utilization 
Research and Development Division, Agricultural Research Service, U. S. 
Department of Agriculture. 
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In recent years straw pulping has declined in the 
United States. Fluctuating availability of sound 
wheat straw in certain areas is a partial cause, al- 
though more efficient processes are also needed by the 
strawboard industry. Actually, any continued use* 
of wheat straw requires a constant search for improved 
handling and pulping operations which will produce a: 
satisfactory product at a competitive price. Tech- 
niques in pulping that would reduce operational costs 
would be beneficial to producers of straw corrugating 
medium. As part of a long-range program on straw 
pulping at the Northern Division the cold soda process 
that proved applicable to hard woods was tested, 
and the results are the basis of the present report. 

Cold soda pulping was developed at the Forest 
Products Laboratory (1, 2) to process hardwoods: 
abundantly available in the United States, particularly 
in the south. This process has been used in both batch: 
and continuous operations; the resultant pulps are 
suitable for the manufacture of corrugating board,| 
printing papers, and tissue. The success of this) 
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‘pulping technique has been attributed to the high 
» yield of pulps having adequate properties. 

Some interest in pulping straw without heating has 
‘been reported as early as 1930. At that time Wells 
1 (3) claimed the development of a straw pulping tech- 
| nique that involved steeping in cold caustic soda 
followed by defibering and refining in a rod mill. A 
ifew years later this was followed by Skul’skava’s 
(report (4) that maceration of straw with cold caustic 
fsoda required 3 days and that the resulting experi- 
‘mental papers were deficient in strength properties. 
| The patent granted to Marsoni (5) in 1941 describes 
* the preparation of cellulose pulps by macerating several 
i straws in caustic soda solutions of 3 to 4° Bé. for 6 
to 12 days at room temperature. Milk of lime was 
‘used in the studies of Bertrand and Delga (6) who 
jsteeped straw for 4 days at 40°C. to prepare paper- 
imaking pulps. Conspicuous in these reports are the 
jlong steeping periods. A shorter steeping period, 
16 hr., was used by Francais (7) but the chemical 
| requirement was 24% NaOH based on dry weight of 
»straw. Recovery of unused chemicals from steep 
liquor for reuse was a feature of a patent claim of 
)Skolnik (8) who used a 2% solution of caustic soda in 
}pulping straw; however, temperatures used were just 
short of boiling. 


—— 


characteristics such as burst, tensile, and tear were 
also determined on the board. 


EXPERIMENTAL 


A wheat straw (Kawvale) from central Illinois was 
used either whole or chopped to 1- to 3-in. lengths. 
The straw was steeped in an unheated 1.6 cu. ft. 
stainless-steel digester tumbling at 1 r.p.m., using a 
liquid-to-solids ratio of 9:1. Vacuum and/or pneu- 
matic pressure was applied to the digester in experi- 
ments that included these process modifications. 
Caustic soda concentrations of 6 to 16%, based on the 
dry weight of straw (approximately 0.7 to 1.8% 
solution) were used with steeping periods of 1 to 5 
hr. Two procedures were followed for handling the 
straw following the steep: 

A. In preliminary runs using a 3- and 5-hr. steeping 
period the straw was removed from the digester, washed 
to remove residual liquor, and transferred to a washer- 
beater to defiberize it. 

B. In most of the runs steeped straw was removed 
from the digester, passed through a three-roll sugarcane 
press, and transferred to a washer-beater for further 
defiberizing and washing. The liquor removed by the 
press was collected, weighed, and analyzed for residual 
alkali. 


Table I. Yields and Strength Properties of Pulps with Variation in Chemical Concentration and Steeping Time 


y 


_ In view of current knowledge the cold soda process 
merited further attention to assess its applicability and 
‘to devise techniques for its efficient use in the produc- 
tion of high-quality corrugating pulp from wheat 
straw. Success could possibly not only offer more 
economical production of strawboard with facilities 
presently available at strawboard mills, but also 
‘ndicate economies should new installations be con- 
semplated. These were the two objectives of our 
nvestigations. Pulp yields, length of steeping peri- 
yds, chemical requirements, and pulp quality in pre- 
daring the corrugating pulps are summarized. Vari- 
ables in the evaluation were chemical concentration, 
steeping time, reuse of liquor, vacuum and _ pressure 
mpregnation, and the use of whole and chopped straw. 
The concora value (9, 10) of board produced was used 
yS a measure of crush resistance. Other strength 
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——Physical properties 
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All pulps following the washer-beater treatment were 
pressed to approximately 20% solids content. Yields 
were determined on washed pulps and on fines removed 
in washing; beater evaluation tests were made on 
washed pulps according to TAPPI Standards T 200 
m-45 and T 205 m-53, except that the sheet weight 
was approximately that of 9-point corrugating medium. 

Pulps selected for the preparation of board were 
refined to approximately 600-ml. freeness (Schopper- 
Riegler) and screened on a Valley 10-cut screen as 
previously d scribed (11). Appropriate samples of 
9-point corrugating board were removed from each 
machine run for physical tests. 

To appraise the value of used steep liquor for further 
pulping, the solution recovered from the cane press was 
fortified with caustic soda to the alkali concentration 
of the original liquor in a series of 12 consecutive steeps. 
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In other runs the residual chemical was determined 
and the liquor discarded. 


RESULTS AND DISCUSSION 


Chemical Requirements, Steeping Time, and Pressing 
Initial treatment (Procedure A) of the chopped 

straw using 14% caustic soda and pulping intervals of 

3 and 5 hr. was designed to study the general effective- 


prepared at the 12 and 14% se, 
and 73, indicating that the pulps were very similar. 
Burst and concora values obtained on pulps prepared 
with 8 and 10% NaOH were lower and indicate that if 
pulps were prepared with less than 12% chemical, they 


Concora values on machine board 


12 and 14% level. 
level also were close, 76_ 


would not be satisfactory for corrugating board. 
Pulps in experiments 5, 6, and 7 were prepared by 


Table II. Yields, Chemical Requirements, and Strength Properties of Pulps with Reuse of Liquor, 12% NaOH, and 3- 
hr. Steep 
—Chem. anal. Pulp —Chem. Physical properties d ; F 
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6 Data at 600 ml. S.-R. freeness. 


ness of cold caustic steeping in the preparation of a 
pulp suitable for corrugating board. Steeping time 
was similar to that for commercial practice to prepare 
pulp from straw at elevated temperatures and pres- 


steeping the straw for 1 hr. in the presence of 12, 14% 
and 16% chemical and by passing the steeped whole 
straw through a cane press primarily to expel as much 
of the spent liquor as possible for reuse and to initiate 


defiberizing of the straw. Reduction in steeping time _ 
from 3 to 1 hr. increases pulp yield and productive 
capacity of the equipment. Caustic soda consumed 
is in the range 6.5 to 7.5% showing some increase in 
chemical usage when the starting ratio is changed from 
12to 16%. Bursting and tensile strengths and concora 
values are slightly lower for pulps steeped the shorter 
period at the 12% chemical level. The burst and 
concora values of the machine board were essentially 
the same. 

A comparison of experiments 8 and 9, using 12 and 


sures. Tumbling of the digester plus the high liquid- 
to-solid ratio of 9:1 insured even distribution of chem- 
ical on the straw. 

Results obtained on 3-hr. steeps with chopped straw 
are presented in Table I. Longer steeps gave essen- 
tially the same results (data not included) except that 
about 1% lower yields were obtained. In experiments 
1 to 4 using a 3-hr. steep, the crude yields of 74.7 to 
87.2% obtained indicated that high pulp recoveries 
were possible. Concora crush values of 71 to 74 were 
satisfactory for handsheets from pulps prepared at the 


Table III. Yields, Chemical Requirements, and Strength Properties with Application of Vacuum and Hydrostatic 
Pressure 


-—Physical properties— 
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14% caustic soda on chopped straw, with experiments 
3 and 4 show the combined effect of variations in steep- 
ing time and passage of steeped straw through the press. 
Higher yields of pulp, with essentially the same physical 
characteristics, were obtained by using the press in 
conjunction with a 1-hr. steep instead of a 3-hr. steep 
) without the press. Slightly higher yields were obtained 
on the whole straw and higher crush values were ob- 
tained on chopped straw under the same conditions of 
time, chemical concentration, and processing. Exam- 
ination of the machine board showed that less shive and 
} coarse material were present in board from the chopped 
»straw. Initial freeness of pulps from the whole and 
) chopped straw was higher (800 to 840 ml.) than nor- 
# mally obtained on pulps prepared at elevated tempera- 
| tures and pressures. 

In general, boards had smoother surfaces when pre- 
i} pared from pulps in which longer steeps were used, due 
} to more complete defiberizing. 


© Reuse of Liquor 


! Experiments 1 through 9 indicate that chemical 
# concentration of 12 to 16% and a steeping period of 1 
) to 3 hr. constitute satisfactory conditions for producing 
#a good quality corrugating pulp. The initial amount 
of chemical in the steep liquor is considerably greater 
* than that consumed in pulping. For the process to be 
} economical it would be necessary to remove liquor from 
¥ the straw and recover it for subsequent pulping treat- 
4 ments. 

' To explore the possibility of recovery and reuse of 
1 liquor, 12 experiments were carried out on whole straw 
fusing 12% NaOH, a 3-hr. steep, and reusing the liquor 
)from each preceding steep. Data are presented in 
‘Table II on selected steeps showing chemical consump- 
§ tion of 6.2 to 6.7%. The ratio of liquor-to-straw fol- 
/ lowing pressing was approximately 2:1 with 80% of 
the original liquor removed for reuse. Pulp yields 
) were in a range of 77.0 to 82.2% with an average yield 
{ of 80.0%. Slight increases in pulp yields were indicated 
, following initial treatments. Concora crush values 
) of handsheets were in the range expected on the basis of 
} earlier runs and were not affected by liquor reuse. 
| Analysis of the liquors showed progressive increase 
/ in dry solids content (Table IT). Although the total ash 
/ and organic matter increased in liquors with each 
| succeeding reuse, the increment left by each individual 
|) steep decreased progressively. It is possible that in 
further cycles approximate constancy might be 
achieved. 


) Vacuum, Atmospheric, and Pressure Pretreatments 


A series of cold caustic treatments was made on the 
straw to study the effects of vacuum, pressure, or com- 
_binations of vacuum-pressure impregnation on yields, 
chemical consumption, and physical characteristics 
of pulps prepared under varied conditions (Table IIT). 
Pulps were prepared using 12, 14, and 16% NaOH at 
room temperature, with the application of vacuum 
followed by application of pressures of 90 p.s.i. for the 
remainder of the 1-hr. period of steeping. The steeped 
straw was subjected to mechanical compression in the 
‘cane press as described previously. Data indicate a 
tendency toward slightly higher chemical consumption 
than for steeps under atmospheric pressure. Yields 


oo , 
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of pulp were close to those obtained in 1-hr. steeps 5, 6, 
7, but concora values on machine sheets were appreci- 
ably higher. Utilization of vacuum-pressure technique 
in preparing pulp from whole straw also improved the 
surface of the machine board. Lesser amounts of 
coarse materials were present than in pulps prepared 
under atmospheric pressure conditions. 


Numerous other variations in combinations of pres- 
sure and/or vacuum pretreatments are also shown in 
Table III, but none appeared to have advantage over 
experiments 22 to 24 just described. 


SUMMARY AND CONCLUSIONS 


Steeping of wheat straw with caustic soda at room 
temperature produced pulps with characteristics suit- 
able for the preparation of 9-point corrugating board. 
With initial concentrations (basis straw) of 12, 14, 
and 16% NaOH, chemical consumption ranged from 
6.2 t0 7.5%. Corrugating boards of high crush strength 
were prepared from pulps obtained in yields of 75 to 
84%. Other physical characteristics determined ob- 
jectively were also in the range of high-quality corru- 
gating media. Good surface characteristics of final 
boards, as judged by smoothness and the presence of 
partially defiberized fiber bundles, were favored by use 
of chopped straw, steeps of 3 hr. in preference to those 
of 1 hr., a cane press for initial defiberizing and removal 
of spent liquor from steeped straw, and vacuum-pres- 
sure impregnation treatments. 


Board of consistently high quality was obtained with 
pulps prepared by steeping for 3 hr. with spent liquors 
refortified to 12% alkalinity through 12 complete 
cycles. Initial freeness values of pulps from cold 
caustic steeps were generally higher than for those pre- 
pared by the customary batch-cooking techniques. 
This characteristic facilitates washing of chemical from 
the steeped straw. 


Attractive features of the cold soda process for pre- 
paring straw pulps are: simplicity of operation, high 
yields of corrugating pulps, ease of raw material pene- 
tration by chemical, reuse of liquor to conserve 
chemical, and probably adaptability to continuous 
operation. If the cold soda process is used as a con- 
tinuous operation, lower liquor-solids ratios and lower 
initial concentrations of caustic should result. 
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Dry Ashing of Pulp and Factors Which Influence It 


L. H. PHIFER and J. B. MAGINNIS 


{t was desired to study the factors which influence dry ash 
values and the possibility of replacing the conventional 
ashing method with a sulfation method. It was also of 
interest to establish whether dry ashing was a satisfactory 
method of sample preparation for analysis for inorganic 
contaminants of pulp. Dry ash values were found to de- 
crease with increase in temperature and the decrease 
varied with the type of pulp. There is a large loss of so- 
dium, calcium, iron, and copper when dry ashing; silica is 
apparently not lost. A theory is presented to explain this 
loss. The above results indicate that dry ash data on pulps 
are of little or no yalue in determining inorganic con- 
taminants, particularly in comparison between pulps. 
The technique is also unsatisfactory as a method of 
sample preparation for sodium, calcium, copper, and iron 
analyses on pulp. Dry ashing determinations should not 
be used as an analytical method. Wet ashing should be 
used exclusively for sample preparation for inorganic 
analyses except possibly for silica. 


Asx values have been widely used throughout 
the cellulose industries as a measure of the level of 
inorganic impurities. There are a number of different 
procedures for ash determinations in the literature and 
practically speaking, every laboratory seems to have 
its own conditions for ashing. A number of these 
methods are summarized in Table I. It is obvious that 
discrepancies would exist between data taken using such 
widely different methods. This is further complicated 
by technique differences such as slight differences in 
ashing temperature even when the same procedure is 
used. 

The importance of some of the procedure variables 
which are indicated in Table I would appear to be minor. 

Moisture measurements, the desiccant used while 
samples are being cooled, the sample form, and the 
calculation method fall into this category. If it is 
intended that the ash is to be used for iron determina- 
tions, hand tearing has been demonstrated to be better 
than cutting, by direct development of the 1,10- 
phenanthroline ferrous complex on the sheet. Any cut 
portion shows definite evidence of iron contamination. 
The most important variables are probably type of 
crucibles, burning off and ignition temperature, and 
time. 

Partial attempts have been made to study the effects 
of these variables by J. E. Jeffery, chairman of the 
Joint ACS-ASTM Subcommittee on Ash and Inorganic 
Contaminants and Earl 8. McColley, a member of that 
committee. Their results which are given in the Ap- 
pendix, indicate that the variables cited appreciably 
influence the reported ash levels. Apparently all the 
results in each study were obtained on the same pulp 
samples. The anions present, which would vary de- 
pending on the type wood and the pulping method, 
L. H. Purrer, Research and Development Division, American Viscose Corp., 


Marcus Hook, Pa. B. Maainnis, Drexel Institute of Technol 
Philadelphia, Pa. 0 echnology, 
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might be expected to drastically influence the variation 
with temperature. 

The influence of ashing temperature has been 
further studied in the recent paper by Bethge and 
Troéng. (9) They have concluded that conventional 
ashing methods lead to poor reproducibility and 
reliability and recommend sulfated ash measurements 
as a standard method for the determination of ash in 
pulp. 

It was therefore desired to study comprehensively 
the variables in the ashing methods including the in- 
fluence of types of pulps. This report gives the results 


4 


of this study along with a study of what contaminants 4 


may be lost in the ashing step. 


EQUIPMENT AND METHODS 
Equipment 
Muffle furnaces, multiple electric furnace Type 58, 


from Elmer and Amend, and two Temco Series 1600 4 


furnaces were used for the study. 

Platinum crucibles and dishes of several sizes were 
used. Colorimetric and flame photometric measure- 
ments were made on the Beckman DK and DU spectro- 


photometers equipped with flame photometer attach- i 


ments. 
All chemicals were “‘Reagent Grade’ supplied by 
Baker and Adamson. 


Methods 
Samples of the following types of pulp were obtained: 


Type Des ignated in paper 
High D.P., calcium bisulfite base from 


southern pine Pulp A 
Magnesium base acid bisulfite from spruce 

and hemlock Pulp B 
Calcium bisulfite base from spruce and 

hemlock Pulp C 
Prehydrolyzed sulfate from black gum Pulp D 


Alternate sheets (one lot) were used and the other sheets 
discarded. They were then torn into small squares 
(1'/. to 1 in.) by hand and stored in large bottles. 
Moistures were run on the samples after 24 hr. and this 
correction made on all data taken. 

The general procedure used for the ash determination 
is as follows: 

Weigh a sample of suitable size (usually 40 g.) into 
the previously weighed and ignited crucible. Burn off 
until smoking ceases in a 500°C. muffle with the door 
closed. Transfer to a muffle of the specified temperature 
or increase the temperature and maintain for the speci- 
fied time. No lids are used on the crucible. Remove 


the crucible and allow to cool in a desiccator containing — 


Drierite. Weigh and calculate the ash. 


The sulfated ash was obtained by wetting the ash 


with concentrated sulfuric acida fter removing from 
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) treated with 5 ml. of concentrated HCE 
orating to dryness on a steam bath, the sample was 
j taken up in water, 8 ml. of concentrated sulfuric acid 


dissolved in dilute HCl and diluted to one liter. 


Table I. 


Methods for Ashing Cellulose 


Note: All the above procedures call for ignition without a lid. 


! the muffle after the conventional ashing step, and cool- 
) ing. The excess acid was removed by heating on an 
» electric hot plate. The sample was then reignited for 
| the specified time. 


For the elemental analysis, the ash residue was 
After evap- 


was added, and the sample was diluted to 100 ml. in a 


» volumetric flask. Aliquots were taken for the various 
) analyses. 


Silica analyses were made on separate samples which 


) were fused with sodium carbonate after ignition. No 
) analyses for silica were made on the wet ashed samples 
/ due to the lack of a satisfactory procedure. 


The methods for wet ashing and analyses of elements 


/ are the following. 


Wet Ashing of Pulps (2). Weigh a sample of approxi- 
mately 10 g. of air-dried sample and place it into a 
1000-ml. Berzelius beaker. Add 40 ml. of 72% H.SOx 
and break up the pieces of sample with a stirring rod. 


_ Place the beaker on a hot plate and heat the sample 


until the black foaming ceases and the black residue 


' has a solid granular appearance with no liquid visible. 
)} Remove from the hot plate and add 30% hydrogen 


peroxide dropwise until the reaction slows or ceases. 


_ Return to the hot plate and evaporate until fumes of 
SO; are given off. If any solid material remains, or the 


solution is dark, remove and add more peroxide, follow- 
ing by repeating the evaporation step. It may be 
necessary to repeat this step several times. Do not add 
peroxide while the samples are on the hot plate or when 
SO; fumes are being given off. The acid is now evap- 
orated to approximately 8 ml., adding H.O» occasionally 
to remove the brown or yellow color. The sample is 
finally transferred quantitatively to a 100-ml. volu- 


- metric flask and diluted to volume. 


Standard: 0.1000 g. of pure iron wire is 
The 


dilute standards are prepared from this concentrated 


Tron (8). 


- standard. 
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Identification Sample 
. : Sample Burnin Burni j iti itt 
| of method Moisture form Crucible Desiccant weight,g. temp., oC, vines Bence. nee. ree 
Ash in wood, Same Not Pt, alund i i 
TAPPI : ae eeaed Brae pas aah 2 Not specified Not specified Covered 600 lhr. 
i porcelain 
Nee Same 1 Ground to Pt, silica, or 2 Not specified Notspecified Open 580-600 Constant weight 
sample pass porcelain 
D 1102-56 No. 40 
Ash in pa S) rare 
paper, ame : Not | Pt, alundum, Not ‘ Not less Notspecified Notspecified Covered 925 Until carbon 
eens sample specified stein specified eliminated 
i) Ashin pulp, Same Peralanay , i ifi i i 
PAPEL eee Le ae, eae D) Not specified Notspecified Open Not specified Constant weight 
Ash in pulp (1), i i i i i i 
es @), ene Specified ECan oe dein; Alumina Specified Notspecified Flame ceases Open with 575 + 25 3 hr. or longer 
eae flame 
Ash in wood (1), Separate Specified Pt, porcelain, Alumina 5 Not specified Flame ceases Open with 575 + 25 3 hr. or longer 
_ proposed sample or silica fl 
a ee pal: (1) ao 
sh in paper (1), Separate Small Pt, porcelain Indicati Specified i q i 
pod rev. sample pieces orsilica Banning “oe ee es ae seeabicgi. 
Laboratory A eels ern es Tek Not an 20 600 Not specified Open 800 lhr. 
specifie 
Laboratory B Separate Not | Porcelain ot 40 500 Smoking Open 800 1 hr. 
BP oratory C sample specified ; specified ceases 
aboratory Separate Cut with Porcelain Indicating 25 600 Overnight or Open 800 1/2 hr. 
| sample Devel Drierite carbon 
i 4 cutter ; absent 
» Ash in cellulose Dry Not | Porcelain Not 5,10,or Flame Not specified Open 550-600 3 hr. or longer 
acetate, ASTM sample specified specified 50 
a x 871-54 T 
shin ethyl cellu- Dry Not Porcelain Not 2- F i 
lose ASAE Le ie ee Cay 5 lame Not specified Open 900 1 hr. 


Procedure: An aliquot of 25 ml. of the sample is 
pipetted into a 50-ml. volumetric flask. Five milli- 
liters of 10% hydroxylamine sulfate solution are then 
added and the solution thoroughly mixed. Five milli- 
liters of 40% sodium acetate solution are added to 
neutralize the excess acid present. The pH should be 
slightly acid when checked with Fisher Alkacid Tester 
Paper and if necessary, more sodium acetate solution 
is added. The red color is developed by adding 5 ml. 
of 0.1% 1,10-phenanthroline solution. The solution is 
then diluted to volume and the absorbance at 507 mu 
measured with the spectrophotometer. The results are 
compared with that of a standard iron solution which 
has been taken through the steps outlined above. 

Calculations: 


micrograms Fe X dilution factor 
ovendry wt. of sample 


p-p-m. Fe = 


Copper (3). Standard: 0.1000 g. of pure copper wire 
is dissolved in dilute HNOs, boiled to expel the excess 
acid, and diluted to one liter. The dilute standards are 
prepared from this solution. 

Procedure: A 25-ml. aliquot of the solution is pipetted 
into a 125-ml. separatory funnel. The solution is neu- 
tralized with concentrated ammonium hydroxide avoid- 
ing a large excess of base. Approximately 1 g. of 
ammonium citrate is added and thoroughly mixed. 
Five milliliters of 0.1% sodium diethyldithiocarbamate 
are added and mixed. The solution is extracted three 
times with 5 ml. carbon tetrachloride collecting the 
extracts in a 50-ml. volumetric flask. Add 1 ml. 
methanol to clear the solution and dilute to volume. 
The absorbance is determined at 440 mu on a spectro- 
photometer and compared with standards carried 
through the above procedure. 

Calculations: 


meCuke micrograms Cu X dilution factor 
ae ovendry wt. of sample 


Flame Photometric Method for Calcium (2). Stand- 
ard: 5.0464 g. of CaCO; are dissolved in a small amount 
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of dilute HCl and then diluted to 2 liters. Aliquots of 
this are measured into 500-ml. volumeteric flasks, 30 ml. 
of concentrated H.SOQ, are added, and the samples 
diluted to volume. 

Procedure: A portion of the solution obtained from 
the ashing step is placed in the 5-ml. beaker provided 
with the flame photometer. The spectrophotometer 
switch is turned to Check and allowed to warm up for a 
few minutes. The flame is lit and adjusted. With the 
wavelength set at 422.7 mu, the switch at 0.1, the 
shutter open, and the transmission knob at 0, distilled 
water is introduced into the flame. The dark current 
knob is adjusted so that the galvanometer reads 0. A 
standard containing 100 p.p.m. calcium is now intro- 
duced into the flame and the sensitivity knob adjusted 
until the galvanometer reads 0 with the transmission 
knob set at 100. Other standards are introduced into 
the flame and the transmission knob rotated until the 
galvanometer reads 0. The readings are plotted on 
linear graph paper to give a standard curve. The 
unknown is now introduced into the flame and the 
transmission knob rotated as before to obtain the read- 
ing. Two or more readings approaching the zero setting 
from each direction should be taken and the readings 
averaged. The concentration of the unknown may now 
be obtained from the standard curve. 

Calculations: 


micrograms Ca in solution of 
unknown X dilution factor 


ovendry wt. of sample 


p-p.m. Ca = 


Flame Photometric Method for Sodium (4). Standard: 
A0.1 N NaOH solution is carefully standardized against 
potassium acid phthalate (NBS). Aliquots of this 
NaOH solution, carefully neutralized with 0.1V HCl 
to phenolphthalein and diluted to a specific volume 
with a solution containing 8 ml. concentrated sulfuric 
acid per 100 ml. are used as standards for the sodium 
curve. 

Procedure: A portion of the solution obtained from 
the ashing step is placed in the 5-ml. beaker supplied 
with the flame photometer. The spectrophotometer 
switch is turned to Check and allowed to warm up for a 
few minutes. The flame is lit and adjusted. With the 
wavelength set at 589 mu, the switch at 0.1, the shutter 
open, and the transmission knob at 0, distilled water is 
introduced into the flame. The dark current knob is 
adjusted so that the galvanometer reads 0. A standard 
containing 100 p.p.m. Na is now introduced into the 
flame and the sensitivity knob adjusted until the gal- 
vanometer reads 0 with the transmission knob set at 
100. Other standards are introduced into the flame and 
the transmission knob rotated until the galvanometer 
reads 0. The readings are plotted on linear graph paper 
to give a standard curve. The unknown is now intro- 
duced into the flame and the transmission knob rotated 
as before to obtain the reading. Two or more readings 
approaching the zero setting from each direction should 
be taken and the readings averaged. The concentration 
of the unknown may now be obtained from the standard 
curve. 


Calculations: 


micrograms Na X dilution factor 
ovendry wt. of sample 


p-p.m. Na = 
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Silica (3). Standard: 0.100 g. of pure SiO» is fused 
with sodium carbonate in a platinum crucible. The 
sample is dissolved in a small amount of dilute HCl and 
then made basic with NaOH. This concentrated stand- 
ard is stored in a polyethylene bottle. Dilute standards 
are prepared by diluting this standard with water. 

Reagents: Ammonium molybdate solution— Dissolve 
75 g. of ammonium molybdate in water containing 322 
ml. of 1:9 sulfuric acid. Dilute to 1000 ml. 

Reducing agent: Dissolve 7 g. anhydrous sodium 
sulfite in 100 ml. of water. Add 1.5 g. 1,2,4-amino- 
naphthol sulfonic acid and after dissolving, add a 
solution of 90 g. of sodium bisulfite in 800 ml. of water. 
Dilute to 1000 ml. 10% tartaric acid solution. 

Procedure: Add 2 g. of anhydrous sodium carbonate 
to the residue in the crucible. Fuse by heating in a 
muffle at 900°C. Remove and gently swirl the crucible 
to spread a thin layer of the molten material over the 
bottom and lower sides of the dish. Cool and dissolve 
the residue in 10 ml. of water. Carefully neutralize with 
dilute HCl and transfer to a 50-ml. volumetric flask. 


Dilute to volume and take an aliquot equivalent to — 
approximately 2 g. of the original sample and transfer . 


to another 50-ml. volumetric flask. Add 5 ml. of am-_ 


4 


| 


monium molybdate solution and mix. After 5 min. add — 
5 ml. of 10% tartaric acid solution and then 5 ml. of the | 


reducing solution. Dilute to volume and after 5 min. 

read at 820 mu. Compare with standards carried 

through the same procedure. ; 
Calculations: 


micrograms SiO, X dilution factor 
ovendry wt. of sample 


p-p.m. SiOz. = 


RESULTS AND DISCUSSIONS 


Preliminary Experiments 


Burning Off Conditions. 


i a Ls 


The proposed revisions of © 


TAPPI Standard T 211 m-54 (ash in pulp), T 15 m-54 | 


(ash in wood), and T 413 m-54 (ash in paper) permit 
the sample to burn with a flame. It has been pointed 
out that this practice results in a mechanical loss of the 
ash (4, 6, 7). 

To further check this point, ashes were run after 
burning off the sample as specified in these proposed 
procedures with a final ignition at 660°C. followed by 
sulfation. This is compared in Table II with data 
taken on the same pulp using the same procedure except 
that the muffle door was closed and no flames were evi- 
dent. This is taken as a positive indication that 
loss occurs when a flame is permitted. 


This loss may be attributed either to a mechanical 


loss or to the fact that the sample is actually at a~ 
higher temperature due to the presence of the flame | 


(9). In the latter case, the loss may be due to volati- 
lization of the salts. 

Preliminary Investigation of Ashing Step. In order 
to establish what happened during the ashing step, a 
study was made using pulps A, B, and C. Both por- 
celain and platinum crucibles were used and the ashing 
time and temperatures were varied. Iron, and, to a 
limited extent, chlorine measurements were made, since 


it was felt that these elements might be readily lost at~ 


the higher temperatures. 
compiled in Table III. 
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The results of this study are _ 
Duplicate analyses of each 


Tappi — 


Table II. Pulp A 


Sample treatment Sulfated ash, % 


0.256 0.245 
0.247 0.241 
0.244 0.244 

Av. 0.246; std. deviation = 0.0053 
Muffle door closed (no flame) 0.276 0.279 
0.267 0.276 
0.275 0.290 

Av. 0.277; std. deviation = 0.0076 


Sample ignited with flame 


{ condition were run and the results averaged. 

’. The porcelain crucibles used for the pulp A ashes 
§ were badly attacked in all cases and the ash in all 
+ porcelain crucibles ignited at 950°C. was found fused 
‘| with the crucible itself. 

| From these data, it was noted that in general, ash 
| levels decreased with both increases in temperature and 
_time. The demonstrated loss of iron and chlorine or 
i, conversion of all anions to oxides was insufficient to 
} account for the changes observed. The influence of 
) temperature apparently varied with the pulp also. 

|, To establish these relationships more firmly, a statis- 
) tically designed experiment was undertaken to study 
)) the effects of time and temperature on the results of 
) the dry ash and the sulfated ash methods. 

Since there appeared to be a variation in effect 
* between the pulps, pulp D was added to the samples. 
Due to the reaction of the ash with the porcelain 
crucibles, platinum dishes were used for all the de- 
terminations. 


' Statistically Designed Experiments 


The experiments were carried out in the form of a 
/ nine-point Boxonian design (8); the arrangement being 
/ shown in Fig. 1. Each circle in the figure shows a 
q combination of time and temperature at which duplicate 
/ measurements were taken, for each of the four pulps 
! and for the dry ash and sulfated ash methods. The 


Time (Hrs.) 
3 
T 


600 660 775 
Temp. (°C) 


890 950 


Fig. 1. Experimental design used for each of the four pulps 
in complete random order 


center point was repeated and all ten experiments were 
run in a completely randomized order. 

The sides of the square in Fig. 1 are two units long, 
while the wing points are 1.5 units from the center point. 
A unit was 115°C. for temperature and 1 hr. for time. 
The ten treatment combinations (including the dupli- 
cated center point) are given in Table IV along with 
the observations for the four pulps and two methods. 
The chronological order of running the experiments is 
indicated by the numerals in column 1. 

The results were analyzed by standard regression 
methods in which response surfaces were fitted for the 
four pulps and two methods separately. The nature of 
the equation that was fitted, in a least-squares sense, was 
full second order equation, i.e., it included second 
powers and the cross-product of the variables. The 
duplicate measurements were used to give an estimate 
of the error of the method and to test the goodness-of- 
fit. The errors were assumed to be homogeneous for 
each set of results. 


Table Ill 
Ashing Ashing £2 2. °°. «——"———— Porcelain crucibles——_——__ -———Pt crucibles——_—— 
Pulp temp., °C: time, hr. Ash, % Fe, p.p.m. Cl, p.p.m Ash, % Fe, p.p.m 
A 600 3 0.205 7.8 95 ey i 
{ 600 4 0.205 5.5 50 ai a 
600 5 0. ae oe a ate ww 
: 800 11/, 0.16 a Re: 
800 5) 0.150 2.8 0 Opts 10.4 
800 3 0.135 4.6 ait mee 
950 1 0.095 9.82 0 0.06 6.3 
950 2 0.11 1234 0 0.06 10.4 
950 3 0.105 3.74 0.05 4.8 
B 600 3 0.125 oe 0) nhs pe 
600 4 0.110 3.3 ae Ste a5 
600 5 0.110 2.4 no ae 2 
800 11/. 0.110 2.2 0 coe eh 
800 2 0.105 2.0 0) er ae 
800 3 0.115 2.2 0 Boe a: 
950 1 0.060 5.62 ae 0.04 3574 
| 950 2 0.095 5,2 0.03 HN 
950 3 0.100 5.3% oy 0.07 10 
Cc 600 3 0.130 Lee 65 ae ae 
| 600 . 4 0.130 2.3 50 ote Wve 
600 5 0.125 st 50 eae bth 
800 il 0.120 1.8 28 Ses ay: 
800 2 0.095 2.1 re 0.05 Fe 
800 3 0.110 0.5 30 ae 5B 
950 i 0.055 ORO = 0.04 4.4 
950 2 0.095 49a 0 0.06 4.4 
950 3 0.09 3.50 0.04 5.8 


2 Crucibles badly attacked, part of iron may be from crucibles. 
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Table IV 


Chron aicetae! Penes Pee 
10 600 3 
9 660 2 
6 660 4 

4 775 11/2 
il 775 3 
8 775 3 

2 775 41/, 
5 890 2 
7 890 + 
3 950 3 


The results of this analysis are interpreted to mean 
that there was no detectable effect of time on the ash 
values, either alone or in interaction with the temper- 
ature. y 

The relation between ash values and temperature was 
different for each of the four pulps and also for the two 
methods. These relationships are shown graphically in 
Figs. 2 to 5. Generally speaking, the ash values de- 
creased with increasing temperature. Further, the 
sulfate ash values were usually higher than the dry 
ash results but the curve has a steeper slope. 

The residual values, that is, the deviations of the 
observed values from the fitted curves, were examined 


y 
St 
BE 
3 
° ae rs ree a reer Eos rere ren ree re Ne a 
550 600 650 700 800 850 300 950, 
Temp, °C. 
Fig. 2. Pulp A 
—-—--Dry ash method. ——Sulfate ash method. 
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Pulp 


POBPUOWFUOMFPUOWFUOWPUOWUFUORPUORFUORrUanYS 


Ash, % Sulfated ash, % 
0). 222; 0.217 0.295, 0.293 
0.092, 0.091 0.140, 0.136 
0.144, 0.149 0.210, 0.212 
0.043, 0.045 0.084, 0.082 
0.211,0.213 0.273, 0.285 
0.096, 0.095 0.139, 0.138 
0.149,0.135 0.208, 0.191 
0.035, 0.036 0.081, 0.077 
0.216, 0.212 0.260, 0.257 
0.106, 0.091 0.132, 0.112 
0.147,0.125 0.200, 0.183 
0.051, 0.044 0.067, 0.066 
0.168,0.175 0.228, 0.239 
0.083, 0.077 0.120, 0.116 
0.107, 0.084 0.161,0.141 
0.035, 0.033 0.074, 0.072 
0), 122,,0.157 0.173,0.215 
0.073, 0.078 0.105,0.118 
0.060, 0.096 0.104, 0.154 
0.034, 0.045 0.059, 0.077 
0.175,0.146 0.234, 0.199 
0.061, 0.075 0.087, 0.102 
0.109, 0.130 0.173, 0.199 
0.036, 0.038 0.069, 0.076 
0.179, 0.151 0.240, 0.195 
0.051, 0.071 0.073, 0.096 
0.081, 0.114 0.127, 0.163 
0.044, 0.046 0.072, 0.074 
0.092, 0.088 0.102, 0.098 
0.044, 0.045 0.053, 0.053 
0.072,0.071 0.112, 0.116 
0.034, 0.035 0.060, 0.064 
0.099, 0.083 0.127,0.108 
0.049, 0.026 0.067, 0.035 
0.066, 0.051 0.096, 0.071 
0.045, 0.036 0.071, 0.063 
0.048, 0.062 0.037, 0.052 
0.029, 0.034 0.029, 0.033 
0.053, 0.054 0.073, 0.072 
0.042,0.041 0.061, 0.059 


for indications of any systematic time trend. There 
were none. The spread of these residuals was compared 
with the variation of duplicate measurements to see if 
the variability unaccounted for by the regression curves 
was similar to the variability expected from the lack of 
reproducibility of the analytical procedure and sample 
variation. The two were similar in every case. This 
is shown in Table V, where the standard deviations of 
the residuals are given alongside the standard deviation 
of the results estimated from duplicate observations. 
These are for single observations. 

A comparison of Table IV with the graphs in Figs. 2 
to 5 indicates the precision varies with the general level 
of the measured ash values; but it may be a difference 
in variability between the pulps. 


Loss of Metal Ions in Dry Ashing 


In order to establish what was being lost as a function 
of temperature in the statistical study, analyses were 
made of the metal ion concentration after ashing under 
various circumstances. These were wet ashing, con- 
ventional ashing at 660°C., ashing at 660°C with sul- 
fation, final ignition at 890°C., and conventional 
ashing at 890°C. All dry ashing was done in platinum 
dishes. The wet ashing method was the sulfuric 
acid peroxide procedure. 

The results of triplicate analyses were averaged and 
are summarized in Table VI. Assuming that there is — 
little or no loss in the wet ashing procedure, the data — 
indicate that there is more loss of the metal ion in 
almost every other procedure. 
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Fig. 3. Pulp B 


~---Dry ash method. --—Sulfate ash method. 


The observed loss of sodium is of particular interest 


i since except for pulp D, sodium salts make up the 
# major portion of the inorganic contaminants. 
§ this loss which is shown in the higher temperature 
® ashing and it may be speculated that the low sodium 
§ value is the reason for the relatively low sensitivity to 
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Pulp C 
Sulfate ash method. 
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600 650 700 800 950 


Fig. 4. 


——-—-—Dry ash method. 


ashing temperature exhibited by pulp D. Since no 


reported sodium salt of an inorganic acid boils or sub- 


/ limes even near the lower ashing temperatures used 


(660°C.), it is hard to understand how this loss can 
occur. It can be postulated that the metal ion is 


| present in part as the salt of carboxylic acid end groups 
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Fig. 5. Pulp D 
—-—--Dry ash. ——Sulfate. 
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on the cellulose. On degradation it would be pos- 
sible that volatile low molecular weight organic salts 
such as sodium acetate, sodium formate, etc., are being 
produced. 

This theory is not necessarily refuted by the data on. 
the sulfated ashes since the organic salts could pre- 
sumably be lost along with the excess sulfuric acid. 
The fact that the values for the sulfated ash are higher 
than those which have been conventionally ashed at 
the same temperature (890°) indicates that the sul- 
fates are at least not as volatile as the salt form which 
exists in the conventional ashing. 


Table V. Standard Deviations in Per Cent Ash 


Dry ash Sul fated ash——~ 
Residuals Duplicates 


Pulp Residuals Duplicates 
A 0.013 0.013 0.017 0.017 
B 0.009 0.008 0.013 0.011 
C 0.015 0.015 0.020 0.017 
D 0.005 0.004 0.006 0.005 


The loss of calcium parallels that of sodium. It is 
apparent that the loss is not so drastic and the relatively 
level values for dry ashed samples suggest that some 
portion of the calcium is present in the original pulp in a 
form which is potentially volatile. 

Iron is lost during dry ashing probably through 
volatilization of the chloride salt. This is indicated by 
higher losses where appreciable amounts of chloride are 
present such as in the case of pulp A. In the case of 
this pulp sufficient chloride is present to cause an inter- 


Table VI 
Pulp Ashing conditions Ca, p.p.m Na, p.p.m. Fe, p.p.m. Cu, p.p.m. SiOz, p.p.m. 
A WA 54 669 4.5 8.8 ae 
660 37 Oded 3.8 4.3 96.8 
SO, 36 494 2.9 1.0 90.4 
890 34 3821 7B} 19 96.4 
B WA 51 272 3.6 Sal ae 
660 56 235 Bo 2.2 44.0 
SO. 34 165 1.9 ileal 28.1 
890 42 46 1.9 NE 53.0 
C WA 169 493 2.4 5.6 Be 
660 139 382 0.7 2.4 43.8 
SO, 136 381 0.0 2.0 45.1 
890 149 286 0.7 0.9 41.3 
D WA 207 45 3.5 5.9 a 
660 126 15 1.0 4.1 88.5 
SO, 72 20 0.0 0.9 85.0 
890 92 16 0.6 1.9 80.8 


W A—wet ash; SOs—sulfated dry ash. 
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ference in the 1,10-phenanthroline method due to the 
attack on the platinum dishes. Therefore the iron data 
on the dry ashed samples of pulp A were taken on sam- 
ples ashed in porcelain crucibles. 

Copper shows the same loss pattern as the other 
metal ions studied. 

Silica analyses were not run on the wet ashed samples 
because of possible difficulties from the glass reaction 
beaker. The relative consistency of the silicas on the 
dry ashed samples seems to indicate that ashing tem- 
perature has very little effect on the silica. No ex- 
planation is available for the inconsistencies in pulp B. 
It seems indicated that dry ashing is at least partially 
satisfactory for sample preparation for silica determina- 
tion. 


CONCLUSIONS 


Dry ashing of pulps gives ash data which are a 
function of the temperature of ashing with the effect 
of temperature varying depending on the composition 
of the ash (or the type of pulp). This implies that 
comparative dry ash data between pulps have no mean- 
ing. When dealing with one type of pulp where the salt 
composition is constant and the ratio of these salts is 
constant, dry ash data may be of value provided the 
temperature is rigidly controlled. In certain types of 
pulps, the slope of the ash temperature curve is so steep 
that it is doubtful that the temperature can be con- 
trolled adequately in conventional muffles. 


There is a loss of sodium, calcium, iron, and copper 
in most pulps regardless of the dry ashing conditions. 
Silica is apparently not lost in most cases in dry ashing. 
The mechanism of this loss may be associated with the 
fact that these ions may be present at least in part as 
the salts of carboxylate ions in the cellulose. On deg- 
radation it is possible that volatile salts of low molec- 
ular weight organic acids are formed. There are also 
indications that chloride ion concentrations may in- 
fluence the loss of certain ions such as iron. 


RECOMMENDATIONS 


It is recommended that dry ash measurements be 
eliminated as a control procedure except under special 
circumstances. 

Since alkali and alkaline earth cations make up the 
largest portion of inorganic contaminants in pulp and 
are readily determined using wet ashing and a flame 
photometer, it is recommended that these analyses 
replace the ash figure. It is further recommended that 
wet ashing be used as a method of sample preparation 
when sodium, calcium, iron, and copper analyses are to 
be run. 
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APPENDIX 
Data from Earl S. McColley 


Determination of Ash of Cellulose 


20-g. samples conditioned at 42% R.H., 78°C. 


—Heated in muffle 
Temp., Time, 
oC. 


Time heated over 
hr. Ash, % 


burner, min. 


Coors Crucibles No. 3 


10-20 600 21/5 0.042 
31/5 0.042 
11/, 0.043 
41/5 0.037 
800 11/2 0.037 
2 0.041 
30-40 600 21/5 0.041 
31/5 0.040 
4 0.037 
1 0.051 
4 0.043 
800 4 0.043 
3 0.033 
50-60 600 1 0.034 
21/5 0.038 
31/5 0.037 
1 0.034 
Vitreosil Dishes, 100 mm. 
5-10 600 2 0.071 
1 0.074 
4 0.042 
800 1 0.059 
2 0.052 
4 0.039 
20-30 600 3 0.054 
2 0.047 
1 0.041 
2 0.076 
800 1 0.041 
2 0.039 
3 0.049 
60-90 600 3 0.050 
4 0.042 
800 3 00.44 
4 0.051 
Platinum Dishes, 75 mm. 
4-15 600 1 0.048 
2 0.039 
800 1 0.037 
2 0.040 
21/5 0.038 
21/5 0.040 
20-40 600 1 0.036 
11/. 0.036 
2 0.035 
21/5 0.041 
800 1 0.036 
2 0.040 
Data from J. E. Jeffery 
Ignition temp., °C. Ash, % 
500 0.165 
550 0.165 
600 0.150 
650 0.130 
700 0.105 
750 0.105 
800 0.105 
850 0.100 
900 0.100 
950 0.095 
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The Use of Polysulphides in the Kraft Pulping Process 


J. R. PECKHAM and M. N. MAY 


A mixture of southern pinewoods was pulped by the kraft 
process, using conditions considered to be typical of indus- 


| trial practice, to produce a bleachable grade of pulp. For 


comparison purposes, the same supply of wood was 


| pulped to a similar permanganate number level using an 


alkaline liquor which was compounded to make it rich in 
Triplicate digestions were made in each 
The polysulphide pulp was found to haye a screened 
yield advantage over the kraft pulp of up to 2%, based on 
moisture-free wood. The pulp color and bleachability 
compared favorably with that of the kraft pulp. The pulp 


_ quality was somewhat inferior in the case of the poly- 
| sulphide pulp. Consideration of the pulping data led to 
_ the conclusion that commercial application of the poly- 
| sulphide pulping system would be dependent upon the 


relationship between the value of the pulp which was ob- 
tained in excess over that which could be realized from 


| conventional kraft pulping, and the additional costs im- 


posed by the modified recovery system. Accelerated di- 
gester corrosion would probably not be a deterrent in the 


/ use of the soda-sulphur system. 


Rene Berthiér (7) has reported significant in- 
creases in pulp yields when maritime pine (Pinus 
pinaster) was cooked with an alkaline liquor rich in 


' polysulphides in comparison with similar digestions 


using conventional kraft liquor. This study was under- 
taken to establish whether similar results could be 
obtained in pulping a mixture of southern pines. 


RAW MATERIALS 


Approximately equal parts of three species of 
southern pines (longleaf, loblolly, and slash) were 


blended for the wood supply. Solutions of technical 


grade sodium hydroxide and purified crystals of sodium 
sulphide were used for the kraft liquors. Flowers of 
sulphur added to the sodium hydroxide solution pro- 
vided the polysulphides in the so-called ‘“soda-sulphur’’ 
cooks. 


EXPERIMENTAL 


The attack on this problem involved performing 
triplicate digestions using typical kraft pulping condi- 
tions and comparing the results with similar digestions 
when a sodium hydroxide-elemental sulphur liquor was 
substituted for the kraft liquor. The conditions used 
and the product variables obtained are shown in Table 
i. 

The soda-sulphur liquor was prepared by dissolving 
1200 g. of flowers of sulphur in 24.6 1. of a caustic solu- 
tion which contained 305.6 g. per 1. NaOH. The 
mixture was heated to 50°C. and stirred occasionally. 
The resulting solution was analyzed for total sulphur, 
sodium thiosulphate, sodium sulphite, sodium sulphide, 
and sodium sulphate according to the methods of 
De ere ue sad Ghiet Piping and Pa per: 
making Section, The Institute of Paper Chemistry, Appleton, Wis., present 


address, Gulf States Paper Corp., Tuscaloosa, Ala. Work performed at The 
Institute of Paper Chemistry. 
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Kesler ¢2). Sodium polysulphides were determined 
by the method of Berthiér (/). These results are 
summarized in Table I. 

Sulphidity for the soda-sulphur cooks is defined as 
the ratio of ‘active’ sulphur to active alkali, both cal- 
culated as sodium oxide. The “active” sulphur is 
considered to be the difference between the total sulphur 
analysis and the amounts of sodium thiosulphate and 
sodium sulphate present in the liquor and includes 
polysulphide sulphur. The calculation may be ex- 
pressed: 


total S (as Na,O) = (NaS203 + NarSOu, as Na2O) 
active alkali (as Na2O) 


Total and active alkali were determined by TAPPI 
Standard T 624 m-44. The normal kraft liquor, also 
analyzed for total and active alkali by the above 
method, was prepared by mixing solutions of sodium 
hydroxide and sodium sulphide of known concentrations 
in such a manner that the sulphidity was approximately 
30%. Sulphidity for the kraft cooks was defined as 
the ratio of sodium sulphide to active alkali (both as 
Na,O) in the usual manner. 

The digester used in this work was a stainless steel 
vessel of 44-1. capacity, equipped for external heating 
and forced circulation. The chips were charged to the 
digester along with the desired amounts of chemical 
and water, and the cover was secured. At the end of 
the cooking cycle, the internal pressure was relieved 
to 80 p.s.i. and the contents of the digester were dis- 
charged through a cyclone separator. The pulp, 
collected in a muslin-covered box, was transferred to 
a stainless steel wash tank equipped with a perforated 
false bottom. In washing, three dilutions were made 
using approximately 65 gal. of warm water in each. 
The first dilution was stirred for 10 min. and the second 
for 5, using a Patterson Uni-power stirrer. The third 
dilution was not stirred. All effluent from the wash 
tank was directed into a muslin-covered washbox, and 
entrained fibers were returned to the pulp mass. 
Screening was carried out on a small Valley flat screen 
fitted with 0.010-in. slotted plates. The rejected por- 
tion of the pulp was ovendried, weighed, and discarded. 
The weight appears as ‘“‘screenings”’ in the yield figures 
and is reported as a percentage of the unscreened 
pulp. 

The accepted pulp was caught in a tank identical 
with the wash tank and was partially dewatered by 
draining the tank. The effluent from the tank was 
treated as described for the washing process to minimize 
loss of fines. The partially dewatered stock was trans- 
ferred to a laundry-type centrifuge which was lined 
with a coarse screen. The first effluent from the centri- 
fuge was passed through the pulp cake to retain fines. 
The cake of pulp removed from the centrifuge was 
broken into bits in a mechanical device designed for 
this purpose, and the crumbs were packaged in poly- 


Sulphidity = 
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Table I. Cooking Conditions and Product Variables 
Polysulphide cooking experiments 


Cook 
1 2 3 Av. 4 6 6 Av. 
Type of cook—> Soda-sulphur Kraft 
Sulphidity, %* 30.0 30.0 30.0 30.0 28.8 28.8 28.8 28.8 
Devmeueaec no. Domi 24.3 24.7 24.2 26.3 24,2 23.2 24.6 
Yield, % 
Unsereened? 50.3 50.3 DON. 50.4 48.6 48.7 48.7 48.7 
Screened, %° 50.0 50.0 50.2 50.1 48.2 48.1 48.0 48.1 
Screenings? 0.46 0.56 0.94 0.65 0.88 1.31 1.38 1.19 
Constant Conditions 
Chip charge (moisture-free basis), g...............--.-- 5638 Time to maximum temperature, POI S 2/5271 oe) hoes 105 
Wiatem rationeeu/@ tons te en ence cata Sea 4.0 Time at maximum temperature, min.............-..--.. 90 
PAN cineca livallnu((aisi Nias @)) 50/7 0yepeer eee ee 17.0 Blow ow sto SO) pos eter TN ceete eae etree ee eee eae 5 
IME ietaaib nen iron, “Coon tne vonage ersos sonore 170 
Analysis of Soda-Sulphur Liquor 
Totalealical tase Nas) os Aes ae ey ae aren eee een erae eee PA Sodium sulphide, as 8, g. of ct. AS ed Se Cee 11.86 
Noun KEKE lh, PRINERON Te esos uose nso deadeadcdtasedes 220 Polysulphide, as S, g./l........-. 0.2.02 0s neces eee 14.05 
Sodiummithiosulphatewac sn 2-/ eee eee 13245) Sodium\sulphatesas:S-)o/l saps ee eee ae 1.85 
SOSH IGN NMS, ARIEL feyMlec sn cceouaaccene ine aneanece 0.45 
Analysis of Kraft Liquor 
aMougll alkali, BS INO) GSM oh ec gta nas seesuas ead dae 170.5 Sulphide; as: Naz} y/Ihes. ee tee ee ee eee 49.1 
Activeralkalivas) NasO esl eet oes oe ane eee 170.5 


Note: Soda-sulphur liquors analyzed using methods of Berthiér (1) and Kesler (2). Kraft liquor analyzed using TAPPI Standard T 624 m-44. Sulphidity 


was determined iodometrically. 


total S — (Na2S203 + NaSOu) 


@ For the soda-sulphur cooks, sulphidity was defined as: 


6 Basis moisture-free wood. 
¢ Basis moisture-free unscreened pulp. 


ethylene bags. Representative samples removed at 
this time were weighed, ovendried at 105°C., and 
reweighed to establish the moisture content of the pulp. 
From these data the yield of pulp, based on moisture- 
free wood, was determined. 

The unbleached pulps were beater evaluated, using 
TAPPI Standards T 200 m-45, T 205 m-53, and T 220 
m-53. The results are shown in Table II. 

The bleaching characteristics of the six pulps were 
investigated by subjecting them to a three-stage bleach- 
ing sequence. This was done by applying the same 
amount of chlorine to each pulp in a chlorination stage, 
extracting with sodium hydroxide, and applying a 
bleachability test to the chlorinated and extracted 
pulps. The data concerning these experiments appear 
in Table III. 


DISCUSSION OF RESULTS 


The digestions made with sodium hydroxide and 
sulphur (cooks 1-3) were specially designed to have a 
high polysulphide content as compared with the regular 
kraft cooks 4 to 6. The permanganate number for 
the soda-sulphur pulps averaged 24.2 and for the kraft 
cooks, 24.6. At this permanganate number, an average 
unscreened yield of 50.4% was obtained for soda-sulphur 
pulps and 48.6% for kraft pulps. Screening rejects 
were lowest for the soda-sulphur pulps, 0.65 as compared 
to 1.19% for the kraft pulps. 

The pulps were essentially the same color and be- 
haved similarly when bleached. The soda-sulphur 
pulps consumed a total of 10.9% chlorine to achieve a 
brightness of 80% G.E. The average for the kraft 
pulps was 10.7. 

The pulp strength data shown in Table II were 
plotted against beating time. From these graphs, the 
pulp properties at 700 and 400-ml. Schopper-Riegler 
freeness were interpolated. Table IV shows the results 
obtained when the various physical characteristics 
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active alkali 


were compared at the two freeness levels. Figure 1 — 
compares the two kinds of pulps when the tearing — 
strengths are plotted against tensile strengths. From — 
these data it would appear that the kraft pulps are 
somewhat superior to the soda-sulphur pulps, especially 
in bursting and tensile strengths and folding endurance. — 
The differences are more striking at the 700-ml. freeness 


TEAR FACTOR 


2.0}. 


12 20 28 36 
TENSILE STRENGTH, LB/IN. 
Fig. 1. Tear-tensile relationship of kraft and soda-sul- 
phur pulps 
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Table If. Physicai Properties of Unbleached Pulps level than they are at 400-ml. freeness. 


30. 827. 127° +196 134 136 136 of 312 tons of pulp (3800/48 X 50). 


The several 


: ; Cook strength differences indicate that the soda-sulphur 
| 4 6 6 cook reduces not only the bonding potential but also 
| Schopper-Riegler O« 885 800. 890 985 800 805 the strength of the individual fibers. The strength 
"\ freeness, ml. 5 880 880 890 885 890 390 differences would not, however, be classified as major. 

Be ate ee et oe ae oe _ The desirability of pulping with polysulphide-rich 
50 470 475 475 530 535 570 liquors is dependent upon several factors. The yield 
B cis eee “0 Wa 2% ee ee 305 3 advantage, which was demonstrated experimentally, is 
40500), Ib. RMEpiseeiE Gis banis Maes hanie offset to some extent by the need fora modified recovery 
Theis (5 ads 8, AB 7) 4k 4A system which would produce a soda liquor and ele- 
Z as vee ie ae rie ea mental sulphur (or one in which the sulphur is not 
Hy Ue ie, Tiere On We recovered). In addition, Berthiér noted that corrosion 
Caliper, mils OU ETON RGTU SRts Shwe OU Bg of iron vessels might be expected from this type of cook- 
a8 et AtT 5 OSA OF) 47 ing liquor. 

30 38 36 oan ae we ats Waiving consideration of the latter factor momen- 
fy Ge By CR ee se tarily, the polysulphide (or soda-sulphur cook as we will 
Bivusssescty "3 32 24 22 24 G4 §8 beruter term i) eystom can bo compured with acon 
| BMGT semrG(s 0. 3) LORS 0 7 ventional kraft system to determine whether the ex- 
LS lOsO meld sl Oks 1 1056. L089 10.8 pected yield advantage would justify the necessary 

Ay eh ee oo ie oe ee modification of the kraft mill. 
. 70 13.9 138 135 136 138 13.5 Assuming that a 2% yield increase (based on wood 
bi Berting strength, One oOmeero4e She 26 825-530 charged to the digester) can be realized, a soda-sulphur 
pt./ Der OSe TeOom 51025 50! Faby BG system in a 300-ton mill would result in a production 


This represents 


5O 147 147 145 157 153 144 an advantage of about $1400 base 
Op OOM Seem 150 148 ~~ 159 a f Ss hed ee ees He foe Cae 
ear factor 0 3.54 3.72 3.49 3.44 2.93 3.54 price of unbleache alt pulp). Offsetting this 1s an 
5 3.84 3.42 3.62 4.00 3.69 4.25 increased demand for sulphur since, to produce poly- 
Toe 205) 62.05. 2.39542. 46, (2.36 sulphides in a liquor equal to the sulphidity afforded 
a) deb IeGe) lagi ieee al ey ale “ ti nl - ne fe oa y f 
50 1.42 1.43 1.37 1.43 1.47 1.60 conventionally by the monosulphide, an excess 0 
Tmt On do) AD 7 1-300 1.48 sulphur must be provided to take care of the unavoid- 
) “aaa strength, i Hee - roe SO-Or e104 (O71 Lisp able formation of sulphate and thiosulphate. Analysis 
me 15 256 ma see Be es a of the soda-sulphur white liquor, shown in Table I, 
BONO 2h no Ge 30a, 02055 92 1 38.6 indicates that for each 100 Ib. of sulphur present in the 
50 35.1 34.2 33.7 35.9 35.1 36.8 active form, 30.7 lb. of sulphur would be required in the 
{ 70 33.6 36.8 37.5 36.1 34.3 37.9 ¢ en cca ee a oe 
| M.L.T. fold (ear 6m ons (Aceon 201 orm of sulphate and thiosulphate. (It should be 
Reso 179. 173. 194, 121 “151 emphasized at this point that the experimental soda- 
15 300 325 373 602 543 578 sulphur liquor was made with no intent or effort to 
SONA OOM DISE Oso LOLS (S624 OR Os hi ph f : Wheth t 
50 789 809 950 1332 1166 1164 minimize thiosulp ate ormation. et er or no an 
{ 70 1065 1083 1008 1472 1255 1672 optimum set of conditions would afford savings In this 
i] oe tensile, u tee Be 39.9 42.5 50.0 48.6 direction is not known.) Therefore, a mill processing 
ee 15 ae peas ek ae ee aeae 624 tons of wood to produce 312 tons of pulp, using the 
Bin bio besG 40.2. S14 55.7 49.6 cooking conditions practiced in these experiments, 
50 54.0 57.0 47.9 46.7 54.3 49.5 would charge (duri ingle 24-hr. period) active 
LOWASEGIE DO URON 47500 47.0) 56879489 . : 8 . eee eee P ) 
= a Sale oe eee se ieee ee eens alkali amounting to 17% of 624 tons, or 106.08 tons 
4 Beating time, min. (Na,O basis). Assuming a sulphidity of 30%, 31.82 
Table III. Bleaching Conditions and Product Variables 
(Polysulphide cooking experiments) 
Cook 
1 2 8 Av. 5 Av. 
Type of cook > ——————Soda-sulphur ——_—_—_—_—~ Kraft 
Chlorination 
Residual Cl; (basis Cl, applied), % 13.9 20.8 3.8 14 57 14.3 14.8 16.6 15.2 
Caustic Extraction 
Yield after chlorination and extraction, %* 94.4 93.5 93.7 93.9 94.1 93.7 92.9 93.6 
Hypochlorite Bleachabilities 
Hypochlorite required to reach 80% G.E. brightness, 7% 2 WP? 2.16 2.29 2.19 2.30 2.24 75,0) 2.21 
Total chlorine to 80% G.E. brightness, %* (210.7 OR 11.9 10.9 10.9 10.8 10.4 10.7 
| Constant Conditions 
| Chlorinations Temperatite ja C. ho ber spa Wetec eee Psi 40 
@hloninerap plied ey Genie ete aks ec oe ee or 10.0 Consistency, %....... 52-2 Seen es 10.0 
Meter ULC pee Re ire Lani Aste lieben Patt 20 Lime ymin es a0) Segee oe 08 Og Bee ee ee ee 60 
(onsistencyanc jee ete te eta dey 3.0 Hypochlorite bleachabilities 
i Retention time, min..... Catto’ Ble A eee aah ene Reece aa 60 Consistency, To Oh diagh cee RE ime ace Meaty ea cee eee 10.0 
' Caustic extractions Temperature, (ORI te Pace Shp een ney ae es 38 
IN SOE applied) ope see en ee a en 3.0 AUisIY SSN eyrstia thos cun.p othe OA ahd Oia eon Siemon ORE 4.0 
| @ Basis unbleached pulp. 
) AT 
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tons of sulphur compounds (as Na2O) would be present. 
The sulphur contained in these compounds would be 
31.82/62 X 32 or 16.42 tons of sulphur per day. In 
order to satisfy the sulphur requirements of the soda- 
sulphur liquor, the sulphur actually used would amount 
to 16.42 tons X 130.7% or 21.46 tons per day. 


Table IV. Comparison of Physical Properties of Kraft and Soda-Sulphur Pulps 


connected with the conversion of the H,S gas to ele- 
mental sulphur and the preparation of the soda- 
sulphur liquor to obtain the maximum polysulphide 
content are difficult to evaluate at this time. However, 
if sulphur could be recovered at a cost less than the + 
delivered price of purchased sulphur, the difference 


Cook 


Av. 4 6 6 Ap. 
Type of cook > PE a meee eT Kraft 
Properties at 700-ml. Schopper-Riegler Freeness 
Beating time, min. 36 37 37 37 37.5 39.5 40.5 39.2 | 
Apparent density 1253 12.6 1223 12.4 12no 12.4 12.4 12.4 
Bursting Baer ct, pt./100 Ib. 135 142 142 140 146 148 145 146 
Tear factor 1.62 R52 1.40 iol 1.64 1.63 WW 74 1.66 | 
Tensile strength, ib./in. Some 33.5 Bil. 7 32.8 34.1 34.3 35.6 34.7 
Zero-span tensile, lb./in. 52.0 57.2 48.5 52.6 50.4 56.3 49.0 51.9 
Ratio, tensile: zero-span 0.64 0.58 0.65 0.62 0.70 0.61 0.72 0.68 
Folding endurance, double folds 583 622 730 645 1155 1022 1030 1069 
Properties at 400-ml. Schopper-Riegler Freeness 

Beating time, min. 55 1593} 5) 54.5 54 58.5 60.5 62 60.5 ; 
Apparent density 1320 13.4 133,11 13.3 13.2 13.3 He 1 13.2 
Bursting strength, pt./100 lb. 148 147 149 148 158 154 154 155 
Tear factor 133 1.40 1 32 1.35 1.34 1537 1.47 1.39 q 
Tensile strength, lb./in. Bone 34.8 35.0 35.0 S02 3080) 37.6 36.6 
Zero-span tensile, lb. /in. 52.0 57.2 48.5 52.6 47.4 56.1 49.0 50.8 
Ratio, tensile: zero-span 0.68 0.61 0.72 0.67 0.76 0.62 0.77 0.72 3 

1000 902 1430 1250 1550 1410 = 


Folding endurance, double folds 853 853 


If the recovery system were operated in such a fashion 
that the sulphur would be entirely lost from the system, 
then (assuming a price of $32 per ton for sulphur), 
sulphur make-up would cost about $687 per day. This 
would leave a net advantage of about $713 per day for 
the 300-ton mill. 

Because of the obvious economic and pollution prob- 
lems posed by the elimination of sulphur compounds 
from the recovery smelt, a system which would bring 
the sulphur back into the operation would be desirable. 
Since polysulphides are converted to the monosulphide 
in the digester, the black liquor would be comparable 
to a kraft black liquor in all respects except for the 
higher level of thiosulphate content and a lower ratio 
of organic to inorganic matter. This liquor could be 
concentrated in the conventional manner and burned 
in the recovery furnace. The smelt would then be 
composed primarily of sodium carbonate (Na COs) 
and sodium sulphide (Na2S). Dilution with water would 
result in a typical kraft green liquor. To remove the 
sodium sulphide, a stripping tower could be employed 
using carbon dioxide (probably obtained from the 
lime kiln) to convert the sodium sulphide to hydrogen 
sulphide. The H.S gases given off could be further 
treated by the Chance-Claus process with air in the 
presence of a catalyst (Fe.O3 or activated charcoal), to 
produce elemental sulphur and water. The green 
liquor, freed of the sulphur compounds, would be 
causticized in the usual manner. The resulting sodium 
hydroxide solution could be mixed with the elemental 
sulphur to produce the soda-sulphur cooking liquor. 

The costs involved in this recovery are extremely 
difficult to predict.» There are three steps proposed 
which are not necessary in a conventional kraft re- 
covery, all of which would mean additional expense since 
none of the usual stages are eliminated. Problems 
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would be added to the previously suggested monetary 
advantage of $713 per day for a 300-ton mill. 

The digester corrosion cited by Berthiér seems to be 
refuted to some extent by work reported by Hassler (4) _ 
and Dela Grange (3) in 1955. The experience of the 
West Virginia Pulp and Paper Co. in their Tyrone 
plant was cited to prove that a soda-sulphur liquor was 
much less corrosive than one containing monosulphide 
only. Even mixing sulphur and a solution containing ~ 
monosulphide acted to make the latter less corrosive. 
It was stated that polysulphides in very small amounts — 
may be harmful, but if the percentage is quite high, © 
they seem to inhibit the reaction with the metal of the — 
digester. It was recommended that the polysulphides — 
be added at the causticizer. 


CONCLUSIONS 


The presence of polysulphides in alkaline cooking 
liquors was found to increase the unscreened yield from 
southern pine chips by about 1.7%. The screened 
yield advantage was 2% because of the fewer screenings 
in the polysulphide pulp. 

The polysulphide pulp had the same characteristic — 
color as the kraft pulp and bleaching resistance was 
the same. 

The pulp strength properties of the polysulphide 
pulps were somewhat inferior to those of the regular 
kraft pulps. 
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States. 
by Arkansas, Louisiana, and Texas; 


| kraft chemicals. 


| the straws before pulping. 
| techniques are required to prepare quality pulps from rice 


are deficient in timber. 


- papermaking materials. 


process for pulping rice straw. 
straw of British Guiana, Chittenden and Morton (4) 


Rice Straw for Bleached Papers 


A. J. ERNST, Y. FOUAD, and T. F. CLARK 


Rice straws from Arkansas, Louisiana, and Egypt were 
studied as raw materials from which to make fine bleached 


_ papers by mechano-chemical and pressure-pulping tech- 


Pulping was done with both caustic soda and 
An effective washing treatment was 
developed to remove friable leaf material and debris from 
No unusual equipment or 


niques. 


straw. Selected rice straw pulps were converted either 
alone or in blends with wood pulps to a variety of papers 


| on a laboratory fourdrinier machine. 


RIcE is grown in many areas of the world which 
As an annually replenished 
crop residue, rice straw could conceivably satisfy a 
substantial portion of the increasing demand. for 
Although about 90% of the 
approximately 260 million acres of rice lands is con- 
centrated in the Orient and southern Asia, nearly 2.5 
million acres are given to rice growing in the United 
Three fourths of this acreage is shared equally 
one fifth by 
California, and the remainder by Mississippi (1). 
Commercial manufacture of paper from rice straw is 
not a recent development: newspapers printed on 
rice straw paper were used in England during the early 
19th century (2). Pulp and paper manufacture at that 


_ time, however, was not favored with the economies and 
' technical benefits of modern techniques and equip- 
/ ment. 

attempted on a limited scale near Chico, Calif. (3). 
_ More recently Lauer and Ghoneim (4) reported that 


In 1939 commercial pulping of rice straw was 


soda cooking was more satisfactory than the kraft 
In studies on rice 


concluded that the sulfate process was more suitable 
for pulping. 

Conventional pressure-pulping techniques, whether 
kraft or soda, are not necessarily preferred procedures 
for processing bulky crop residues. Aronovsky and 
Lathrop (6) found that when pulping was done with 
12% kraft chemicals, the yield was 25% greater and the 
ash content 50% less by the mechano-chemical (M-C) 
process than by pressure techniques. These benefits, 
plus the obvious advantage of pulping at atmospheric 
pressure, warranted investigation of the mechano- 
chemical process for its applicability im pulping rice 


straw. Results are presented on the experimental 
pulping of rice straw by both the pressure and mechano- 


chemical processes using soda and kraft chemicals, and 
on the development of a technique for removing hulls, 
residual grain, leaf materials, and trash from rice 
straw prior to pulping. 


A. J. Ernst, Y. Fovap, and T. F. Cuarx, Northern Regional Research 
Laboratory, Peoria, Ill. This is a laboratory of the Northern Utilization 


| Research and Development Division, Agricultural Research Service, U. S 


ivisi 4-55, 
Dept. of Agriculture. Y. Fouan, trainee, Northern Division, 195 
inder auspices of International Cooperation Administration, present 


address Dept. of Industry, Ministry of Commerce and Industry, Cairo, 
Egypt. 
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MATERIALS AND METHODS 


Four sound rice straws from three geographic areas 
were used: One from Arkansas, one from Louisiana, 
and two from Egypt. Chemical characteristics of 
these straws were determined according to TAPPI 
Standards (7) except for lignin and MEA cellulose; 
analytical procedures for these have been described by 
Aronovsky and Nelson et al. (8, 9). 


To prepare some of the machine furnishes, typical 
bleached wood pulps from commercial operations were 
secured for blending with rice straw pulps. These 
were: wood sulfite pulp from Washington, aspen 
groundwood pulp from Wisconsin, and wood soda pulp 
from Ohio. In addition an experimental bleached 
reed (Phragmites communis) pulp prepared incidental 
to other studies at the Northern Laboratory was also 
used for blending. This reed, common to Egypt, had 
been pressure pulped with 22% kraft chemical. 


Straw Preparation 


Culm length of all straw was reduced to about I 
to 3 in. by a rotary knife-type cutter. A major portion 
of the chopped straw was passed over a standard 20- 
mesh screen to remove fines and dust prior to pulping; 
this material is subsequently identified as screened 
straw. The balance of the chopped straw was cleaned 
in the following manner: 

A 3-ft. bydrapulper, equipped with a low-vane rotor 
and an extractor plate having !/3-in. diameter perfora- 
tions, was charged with cold water and_ sufficient 
chopped but unscreened straw to make a 10% consist- 
ency. The rotor was stopped after 2 min. and the leaf 
fragments, grain, hulls, dirt, and trash drained away; 
the culms remained within the hydrapulper. Fresh 
water was added, and the entire cycle repeated twice. 
A total of 7 min. was required for the complete treat- 


Table I. Proximate Chemical Composition of Four Rice 
Straws and a Representative Wheat Straw (Values are on 
Moisture-Free Basis) 


Rice Wheat 
Crop source Arkansas, Louisiana, Egypt, Illinois 
fo % % % 
Ash 18.8 lg} 48 WS. 7/ 6.3 
Lignin 133, 11 12.4 1220 eal S2 OR ORS 
Pentosans” 23.4 26.7 28.1 24.9 31.9 
Extractives 
Hot water 14.6 11655 53 18.1 420 1070 
1% NaOH 50.9 52.0 538.7 49.0 41.2 
Alcohol-benzene 4.6 5.9 GEO 4a 25 
Cross and Bevan 
cellulose 
(ash-free) 46.1 43.3 ADy OM AA eS en OAR 
Alpha-cellulose ilo) 25.3 28a e280 eo Geo: 
(ash-free) 
a Pentosans = furfural yield X 0.8. 
49, 


Table II. Physical Composition of Some Baled Straws 


Rice, Wheat, Barley, Rye 
) 


% % % 
Culms 32.4 68.5 58.8 68.1 
Leaf sheaths 3333, Il 20.3 31.5 19.8 
Leaf blades 16.4 5.5 4.9 2.9 
Rachises, glumes, andnodes_ 11.9 4.2 1} 7.4 
Residual grain 0.7 1.0 il. 1.3 
Debris and fines 5.5 0.5 1.9 0.5 


ment (3 cycles). Culms cleaned in this fashion are 
identified as washed straw. 

The solid material passing through the extractor plate 
was collected over a perforated metal screen having 
1/j-in. diam. openings. These solids also were retained 
for evaluation in pulping operations. 


Pulp Preparation 


While investigating the mechano-chemical and 
pressure processes both caustic soda and kraft chemi- 
cals were used in a range of 12 to 18% of the dry weight 
of the prepared straws. The same amounts of chemi- 
cals were not necessarily used in all processes nor with 
all materials. 

Pulping by the mechano-chemical process was carried 
out in either a 3-ft. hydrapulper (38-in. diam. X 48-in. 
deep) as described previously (6) or in a 5-gal. labora- 
tory unit improvised from a stainless-steel round-bottom 
mixing bowl and a suspended impeller. Results with 
the 5-gal. unit are comparable to those of the larger 
pulper. Pulping periods were 45 and 60 min. Progress 
in pulping the first charge of rice straw in the 3-ft unit 
was judged visually and by standard beater tests made 
on pulp samples removed at 15-min. intervals. 

After cooking, pulps were run into a metal drain box 
having a perforated bottom with 1/;s-in. diameter 
openings, washed to remove residual chemicals, and 
screened over an 8-cut flat screen. Yields of both 
washed (crude) and screened pulps were determined. 
Beater and strength characteristics, bleach require- 
ments, and the lignin, pentosan, and ash contents of the 
screened pulps were determined according to TAPPI 
Standards (7) and other established methods (8, 9). 
A number of screened unbleached pulps were passed 
through a Centri:Cleaner to remove fine shives and 
foreign materials. Benefits of centrifugal cleaning 
were appraised by changes in bleach requirements and 
in strength characteristics. 


Table III. Comparative Physical Characteristics and 

Bleaching Properties of Mechano-Chemical Pulps from 

Cleaned Culms and Debris Obtained by Hydrapulper 
Washing of an Egyptian Rice Straw” 


Strength characteristics at 500 ml. S.-R.— Bleach 


Burst, Tensile, Folds, as re- 
Raw pt/160 G./rm.- Tear Schopper, quired,® 
material lb. lb. factor No. % 
Cleaned culms 109 180 480 6.0 
(washed straw) 
Debris (material 27 83 Pal 2 23.5 


passing !/s-in. 
diam. perfora- 
tions retained 
by of ye-IN. 
diam. 
perforations) 


@ Both materials cooked 1 hr. with 14% NaOH based on weight of solids. 
6 As chlorine for 70 Hunter brightness. : aie 
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In pulping by the pressure process all cooking was 
done in a 10-gal. stainless-steel jacketed digester 
tumbling at 1 r.p.m. Cooking time was the period at. 
170°C. and did not include the 20 to 25 min. required 
to heat the loaded digester up to temperature, nor the 
10 min. to drop the pressure to 40 p.s.i. (140°C.) when 
the loads were discharged into a blowpit. Subsequent 
treatment of the pulps was the same as for those 
pulps prepared by the mechano-chemical process. 

All pulps used singly or in blends on the laboratory 
fourdrinier machine (10 in.) were bleached to 70 
Hunter brightness in three stages as follows: 

(1) Chlorination for 1 hr. with 70% of the chlorine demand at 

5% consistency and room temperature. 

(2) Pee ee with 2% NaOH at 8% consistency for 30 min. 

at 80°C. 


(3) Treatment with calcium hypochlorite equivalent to 30% 
of the chlorine demand for 3 hr. at 40°C. 


Adequate agitation was provided in each stage. A 
water wash followed each stage with the final wash 
water containing a small amount of sulfur dioxide. 


Machine Papers 


All bleached pulps to be incorporated into machine 
furnishes were passed through a Centri-Cleaner before — 
use. These pulps were also screened on a 4-cut flat — 
screen before running on the laboratory fourdrinier or 


before blending with other pulps to prepare machine — 


furnishes. Commercial wood pulps, as needed for in- 
dividual blends, were refined in a laboratory beater to 
the indicated freeness values, screened over an 8-cut 
flat screen, and then blended with rice straw pulp or run 
directly on the paper machine. Bleached pulp from 
the Egyptian reed Phragmites communis was handled in 
asimilarmanner. Alum and rosin for sizing were added 
to the furnishes in the machine chest. Machine papers 
were evaluated for physical characteristics according 
to TAPPI Standards (7). Experimental papers pre- 
pared from rice straw pulps or from blends included 
bond, writing, newsprint, and glassine grades. 


RESULTS AND DISCUSSION 


The data in Table I show that the baled rice straws 
are similar in chemical composition even though they 
originated in different geographic areas. All samples 
show the characteristic high-ash content peculiar to rice 
straws. Lignin, pentosan, and cellulose contents are 
significantly less than they are in wheat straw that has 
been presented for comparison; on the other hand, the 
solubles or extractives are greater. Without further 
tests it might be concluded that rice straw would pro- 
duce less pulp. Data on the physical composition of 
baled cereal straws presented in Table II tend to support 
such a conclusion; that is, in rice straw leaf materials, 
nodes, residual grain, and debris are more abundant. 
The relative amounts of extraneous materials in the 
baled straw might reflect to some extent the conditions 
under which they were collected and baled. Removal 
of these materials at appropriate stages would be de- 
sirable. Their deleterious effects in papermaking are 
indicated by comparing chemical and physical prop- 
erties of pulps from washed straw and from debris 
(Table III). Pulp from the debris lacked beneficial 
physical characteristics, and for comparable brightness 
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4 Table IV. Influence of Straw Cleaning Treatments, 
/ Yields, Bleach Requirements, 


ee 


| 


. Pulping Processes and Concentration of Pulping Chemicals on Pulp 
Ash Contents and Strength Characteristics in Preparing 70-Brightness Pulps from an 


Egyptian Rice Straw 


iar Bleach : Ascher 
—— es Ash Lignin Yield as Che Bewhed Beat- URED Ta i eines! seis 
prepa- concn.,¢ oles Bale a ee ree tae a pulp- ing Burst, Tensile, 
ration’ % eae i he sls se IEE MMe AR aeans bil oi 
Mechano-Chemical Process: 1 hr. at 98°C. 
Soda Cooks 
S 14 329 4.9 5993.0 B).83 atl 6.8 Sono 28.5 26 1 172 36 4 
: ! ; , : ; : 80 
a uv 4.7 m0) 60.6 49.5 6.0 At 46.8 36.3 20 110 180 40 480 
=. 4.4 5.4 49.6 34.3 6.6 OS 31.8 28.1 DD 106 172 38 440 
M 16 4.8 4.7 60.3 46.8 5.6 4.4 43.5 33.8 20 108 180 37 490 
18 4.3 53.0) 48.0 B15 5% Opi 4.5 34.0 383.0) 18 107 171 40 450 
W 18 5.0 4.1 59.3 44.8 3.9 3.0 43.4 B33. 7 18 114 182 4] 530 
Kraft Cooks 
Ss 14 4.3 one 56.6 47.1 il 2 9.9 42.0 Biol 16 92 153 38 630 
14 6.9 nS 63.7 533 IL 8.4 6.5 48.2 37.4 24 87 155 39 230 
Pressure Process: 2 hr. at 170°C 
Soda Cooks 
S_ 12 14.6 Ih er 56.2 39.4 256 F433 37.8 33.4. 42 91 154 50 325 
W 12 14.3 2.9 60.0 40.0 1.4 ili 38.6 29.9 40 96 168 44 320 
NS) 14 14.0 1.8 50.8 37.8 Ome 2.0 36.3 32.0 37 94 154 53 300 
W 14. 11.4 14 il 43.4 eS 1.0 41.7 32.4 39 99 167 50 360 
Kraft Cooks 
s 14 15.4 3.6 55.3 46.6 Pio} 2e0) 44.3 39.1 = 75 136 43 90 
W 14 15.8 2.8 56.2 47.7 1.9 5 45.3 a2 45 74 139 38 100 


2 Bleach requirements and 

+ Straw preparation: S = d 
(1/s-in. extractor plate) ; accepts, 77.6%. 

© Concentration based on dry solids in digester charge. 

@ Time to beat pulp to 500 ml. S.-R. freeness. 


(70 Hunter) required almost four times the amount of 


| bleach as pulp from washed straw. 


The relative effectiveness of screening and washing as 


_a means for upgrading straw and its derived pulps is 
| shown by the results obtained when lots of an Egyptian 
/ rice straw from both cleaning treatments were pulped 
) with soda and kraft chemicals by the mechano-chemical 
i and pressure techniques (Table IV). 
/ pulp yields, ash and lignin contents of the pulps, bleach 
=» requirements, and strength characteristics of hand- 
} sheets. 

| strength 
screened and washed straws are essentially the same. 


Data include 


the 
of 


pulping treatments 
developed from pulps 


For comparable 
characteristics 


The mechano-chemical process using caustic soda for 
pulping was more effective in developing pulp strength 


than pressure techniques or the use of kraft chemicals. 


Pressure cooked pulps, however, were more economical 
in bleach consumption than mechano-chemical pulps. 
Greater yields were realized from pulping with kraft 
chemicals than with caustic soda. When bleach re- 


| quirements and yields of bleached pulps are converted 
to the basis of original dry solids in bales, it is possible to 


make comparisons between various cooks for bleach 
requirements and for yields of bleached pulps. Based 


_ on straw solids charged into the pulper or digester, the 
_ yields of bleached pulps were greater from washed straw 
_ than from screened straw. 


This means that the effec- 
tive capacity or output of the pulping equipment is 
greater for washed straw than for screened straw. 
Straw culms remaining after the washing treatment are 
more resistant than leaf material to pulping chemicals 
and consequently, culms give higher yields of pulps 
than unfractionated straws. Although straw washing 
removes some water solubles, attached dirt, and friable 
plant tissue, this treatment has no significant effect 
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yields of bleached pulps are reported on the basis of screened pulp or digester charges and on basis of original uncleaned straw. 
ry-chopped and screened over U. S. Standard No. 20 sieve; accepts, 88.3%. 


W = dry-chopped and washed in hydrapulper 


75 


Brightness, Percent 
| 
=) 


wn 
wn 


w 
© 
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Bleach Consumed - Chlorine, Percent 


W 12 


Fig. 1. Hunter brightness values versus bleach consump- 

tion for mechano-chemical and soda pulps prepared from 

an Egyptian rice straw cleaned by screening and by wash- 

ing. All pulping was done with 14% caustic soda based on 
dry straw 


A—Dry-screened 
straw, mechano- 
mechano-chemical 


©—Washed straw, pressure-cooked pulp. 
straw, pressure-cooked pulp. X—-Washed 
chemical pulp. @—Dry-screened straw, 


pulp. 
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Table VY. Influence of Geographic Origin upon the Char- 
acteristics of Pulps Prepared from Chopped and Screened 
Rice Straws by Cooking with 14% NaOH by Mechano- 
Chemical (M-C) and Pressure (P) Pulping Techniques*® 


Origin > —Arkansas— ———Louwisiana— —Egypt— 
Process > MC iP MC P MC IP 
Cooking time, 

hr. 1 2 3/4 1 23/4 2 
ASHP UL 7/5, Olen ellen cS 2 Oe (eee 
Pentosans in 

pulp, % 35701. 28-9) 132.0, 29.1 © 28 /98.301,0 922-4 
Lignin in pulp, 

% fF “Gs Ot 0 Be Rees Slats: 
Crude pulp 

yield, % KO SYA GAS, Eh SRO) G47 ZAI 
Screened pulp 

yield, % 40.6 39.9 35.8 40.1 438.7 43.0 41.8 
Chlorine 

required, %?’ 7.9 5.2 12.38 9.2 Qalle 2 ie ea Se 
Bleached pulp 

yield, % BOE SG lls) BPA). 4P7e Greil)!” Stsie.te) 


Initial freeness, 
S.-R., ml. LOOMS .O0N 1055 G30) OP 6380 S670 
Beating time to 
500 ml. 8.-R., 
min. 43 64 21 10 >150 ae 32 
Characteristics 
at 500 ml. 
S.-R. a 
Burst, pt./ 
100 lb. 110 yf alias ati: 79 95 71 
Tensile. 
g./rm.-lb. 181 165 183 186 140 160 114 
Tear factor 36 42 43 46 45 42 40 
Folds, 
Schopper, 
No. 320 340 400 580 120270: 40 


a M-C, 3-ft. hydrapulper; P, tumbling digester, 170°C. 

> Chlorine required for bleaching to 70 brightness, basis dry aio: 
¢ 65 Hunter brightness. 

d Characteristics at 600 ml. S.-R.; beating time, 92 min. 


upon chemical composition of the straw culms nor upon 
ash content of the pulps in comparison with screened 
straw. Actually the ash content of the straw is associ- 
ated chemically with the structure of the culms and leaf 
material. Retention of the mineral matter throughout 
the washing treatment is further evidence that it is a 
constituent part of the rice plant rather than from ex- 
ternally bound dirt and other foreign material. Water 
solubles and ash content for an Egyptian rice straw 
after the washing treatment were 8.9 and 15.4%, re- 
spectively. 

Burst, tensile, and fold characteristics of mechano- 
chemical soda pulps were essentially the same for con- 
centrations of pulping chemicals at 14, 16, and 18%; 
M-C soda pulps were superior to those pulps prepared 
by mechano-chemical kraft, pressure kraft, or pressure 
soda. Although a maximum yield of bleached pulp 
was observed for kraft cooking under pressure, the 


strength characteristics of the resulting pulp were 
minimum for the group. Based on overall data, 
caustic soda is the preferred chemical to use with rice 
straw in the mechano-chemical operation. 

The bleach requirements, calculated as per cent chlo- 
rine, to develop indicated Hunter brightness values in 
pulps prepared by cooking both screened and washed 
Egyptian straws with 14% caustic soda by both M-C 
and pressure techniques are shown in Fig. 1. Sub- 
stantial improvement in brightness is achieved for a 
given amount of chlorine when washed rather than 
screened straw is used. 

Relative ease of pulping and suitability of these rice 
straws for papermaking was appraised by pulping all 
straws with 14% caustic soda by both techniques. 
Data showing processing conditions and the physical 
and chemical characteristics of soda pulps are presented 
in Table V. Differences in pulp yields, initial freeness, 
and beating times to 500 ml. 8.-R. freeness indicate vari- 
ations expected in pulping and refining straws of differ- 
ent geographic origin. To what extent variety might 
influence these results is not known. Pulps prepared 
by M-C techniques in all cases had higher lignin and 
pentosan contents and lower ash content than pulps — 
from pressure-cooked straws. Strength characteristics 
(tear excepted) of the mechano-chemical pulps were _ 
greater than those from the pulps prepared by the pres- _ 
sure treatment. In this series of tests the Egyptian — 
straw pulps developed the lowest physical characteris- 
tics. However, data in Table IV show that under 
selected conditions Egyptian rice straw can be pulped 
and refined to have characteristics comparable to those 
of Arkansas and Louisiana rice straw pulps. 

Effectiveness of centrifugal cleaning on physical — 
characteristics and bleachability was appraised with 
pulps prepared from Louisiana and Egyptian rice 
straws, the former washed and cooked with 16% caustic 
soda and the latter dry-screened and cooked with 14% 
kraft chemical (Table VI). Although the original 
Egyptian pulp appeared inferior strengthwise to the 
Louisiana pulp, both improved to about the same 
level as a result of the cleaning treatment. A num- 
ber of machine furnishes, prepared from rice straw 
pulps or blends, were run on a 10-in. fourdrinier 
machine. Composition and physical evaluation data 
for the experimental papers are shown in Table 
VII. While the data are insufficient to make valid 
comparisons between the different furnishes, they 
illustrate in a general way the characteristics of several 
machine papers prepared from straw pulp alone and in 
blends with other pulps. In some instances the 


Table VI. Physical and Chemical Characteristics of Rice Straw Pulps Before and After Centri-Cleaning 


Strength characteristics at 500 ml. S.-R, freeness Bleach 
Burst, Folds as Cle 
pt./100 Tensile, Tear Schopper, required, 
1b. ./rm.-lb. factor No. Joa 
Louisiana, washed, 16% NaOH 
Original 101 174 44 430 6.1 
With Centri-Cleaning 113 190 46 550 5.6 
Improvement, % 12 9 5 28 8 
Egyptian, ee 14% kraft 
Origina 92 153 38 490 11.2 
With Centri-Cleaning 115 190 43 630 f 
Improvement, % 25 24 13 29 


a Yor 70 Hunter brightness. 
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Table VII. 
from Rice Straw Pulps, Singly and in Blends, 


Composition and Characteristics of Experimental Bleached Papers Prepared on a 10-in. Fourdrinier Machine 
with a Commercial Wood Sulpfite Pulp and with an Experimental Reed 


Pulp 
Freeness , 
——Machine furnish S.-R.' Basis weight SE eat ae a 
Straw Wood Cl . : : Tensile,’ Fold, 
paris "paris ‘ports wood, a," * fp, 09% Opagitn — Density, Brighiness, Burst, Granth, ear factor Schopoer No. 
Screened Louisiana Rice Straw—14% Soda M-C Pulp 
1009 0 0 190 
32 61 0.84 70 102 2037) 144" 536 42 1285 861 
ee a Wey, SPDs 47 88 0.69 14 76 133 104. 57 58 196 95 
a oa, 10 = 585/650 49 91 0.58 75 58 143 78 85 95 tS aaroe 
ae A 625/625 44 90 0.59 72 69 179 83 = 80 96 407 49 
0 Soe f OW) 45 88 0.62 69 50 152 54 92 Ney} yey 0) 
Washed Louisiana Rice Straw—16% Soda M-C Pulp 
FOO 0 0. «240 35 64 0.80 72 9 
; 0 PAS) TBO) PAS) 29 708 304 
al 0 LOGO 44 89 0.52 78 58 131 77 ~=°69 81 61 16 
4 0: TO 600/% 23 38 88 ORS 77 44 138 (hoy 7) 96 41 10 
5 ae 10 700/600 47 92 0.56 ie 59 134 Ue 79) 95 87 8924 
Eh 508 10 600/650 55 91 0.62 78 58 144 87 99 S106) "321 82 
100: 10 100 45 88 0.62 69 50 152 54 92 BY) Shey PAO) 
Screened Egyptian Rice Straw—14% Soda M-C Pulp 
100 0 LS GO0/e. 44 91 0.60 74 58 140 83 ~=60 2; Gs 1) 
50 50/ 0 500/650 45 86 0.56 72 65 164 ih ass U7, slats}. BRS 
0 100/ 10 ey GUO) 44 83 0.50 76 37 99 Dili 05 78 142 5 


ee Ee a ee 
a Plus rosin and alum. 
b = machine direction; CD = cross direction. 
© Commercial bleached softwood sulphite pulp. 
d Pulp screened through 6-cut flat screen. 
€ Pulp screened through 4-cut flat screen. 
f Experimental reed pulp (Phragmites communis), —22% kraft. 
9 Greaseproof. 
2 Manifold. 


strength properties of the blends are superior to those 
of either component alone. Two characteristics that 
were observed, but to which numerical ratings could 
not be assigned, were sheet formation and surface 
smoothness. In the straw blends these characteristics 
were better than in the all-wood sheets, and these, as 
well as improvements in strength characteristics, were 
attributed to the high value of the length-to-diameter 
ratio (170:1) of the rice straw fibers although only 
about 1450my in length. These observations with rice 
straw pulps are in agreement with those of earlier 
workers who studied blends of wheat straw pulp and 
wood pulp for a variety of papers including magazine, 
book, bond, and greaseproof types (10). 


SUMMARY AND CONCLUSIONS 


Rice straws from Arkansas, Louisiana, and Egypt 
were investigated as raw materials for the preparation 
of fine bleached papers. Pulping was done by both 
mechano-chemical and pressure techniques using caustic 
soda and kraft chemicals as pulping agents. Experi- 
mental pulps were run singly and in blends with com- 
mercial wood pulps on a laboratory fourdrinier machine. 

An effective washing treatment was developed to re- 
move leaf material, hulls, grain, and trash from straw 
culms. In contrast to dry screening, washing increases 
the efficiency of pulping and bleaching operations, but 
does not significantly alter pulp yield based on original 
uncleaned straw. 

Within the scope of the study the following con- 
clusions are made: 

1. Rice straws from Arkansas, Louisiana, and Egypt 
can be used to make practical bleached pulps of es- 
sentially the same quality for papermaking. Processing 
conditions need to be modified to the specific straw. 

2. To produce bleached pulps of good physical 
characteristics, the mechano-chemical technique with 
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caustic soda was more effective than the pressure tech- 
nique; however, lower lignin content and better bleach- 
ing properties were realized with pressure pulping. 

3. Rice straw pulps of low ash content (<5.0%) can 
be prepared by mechano-chemical techniques with 
caustic soda, whereas high values (>12.0%) are ob- 
tained by pressure treatments or with kraft chemicals. 

4. Centrifugal cleaning is an effective means for im- 
proving quality of rice straw pulps with respect to both 
bleachability and strength characteristics. 

5. Supplementation of rice straw pulps with long- 
fibered pulps is desirable when fine surface characteris- 
tics and resistance to tear are important. 
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Chemical Modification of Papermaking Pulps 


KYLE WARD, JR. 


Cellulosic fibers can be partially substituted with hydro- 
philic groups so as to produce fibrous derivatives of low 
degree of substitution (D-.S.) which produce paper sheets of 
improved strength properties. This paper gives a brief 
summary of developments in this field within the past 
few years. Many different types of groups have been 
introduced into the cellulose molecule, but the two in- 
vestigated most thoroughly are the carboxymethyl and 
the hydroxethyl group. In order to be suitable for paper 
the fibers must have the property of insolubility in water. 
Therefore, the D.S. is kept quite low; even at such low 
D.S. as 0.03 or 0.04, however, marked increases in tensile 
strength, bursting strength, and folding endurance are 
observed. This does not occur at the expense of tearing 
strength, as is frequently the case when the other strength 
characteristics are improved by mechanical refining, 
for the tearing strength also increases somewhat. Opac- 
ity, however, is decreased. A hypothesis is proposed 
to account for the behavior of this type of fiber. In short, 
it is suggested that the chemically modified fiber has, 
as it were, a beater additive built into its structure. This 
results in more rapid response to mechanical refining and 
the development of greater bonding strength. A com- 
parison of some effects of beater additives and of chemical 
modification is given to confirm this hypothesis. 


Ir ts of interest that cellulose derivatives were 
prepared before cellulose itself was isolated and given a 
name. At least Braconnot’s preparation of nitrated 
cotton in 1833 (1) was several years earlier than Payen’s 
isolation of the cell wall material which he called cellu- 
lose (2). The preparation of cellulose derivatives became 
the basis for several industries. 

Not until relatively recently, however, was it recog- 
nized that high substitutions were not necessary in 
order to effect large differences in the properties. Fora 
long time the only derivatives investigated were those 
in which the relatively insoluble native cellulose was 
brought into solution so that it could be handled in the 
form of a liquid. It has recently been recognized that 
the substitution of only a few of the hydroxyl groups 
in the cellulose molecule may produce extremely im- 
portant changes in the physical properties of fibers 
without loss of the frequently valuable property of 
insolubility and without disturbing the morphological 
structure of the fiber. 

It is not, strictly speaking, true to say that this 
development is recent. Reviews of the use of chemical 
modification of cellulose for textile purposes have 
recently been made by Buras (3) and by Fisher and 
Perkerson (4). From both of these reviews, it is clear 
that the idea of insoluble fibrous modifications goes 
back half a century although the commercial develop- 
ment of special cases is recent. As Buras points out, 
the first process was probably partial acetylation by 
Cross (5). However, Cross did not apply this to com- 
mercial use until 1907 (6), if we take patents as an 
evidence of attempting to apply a process commercially. 
In this case the earlier patent of L. Lederer in 1902 takes 
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priority (7). Vignon obtained a still earlier patent for 
introducing nitrogen into the cellulose molecule in order 
to change the dyeing characteristics (8), but later 
workers have shown that this process of treating cel- 
lulose with ammonia or ammoniacal solutions does not 
introduce nitrogen (9). However, the application of 
chemical modification to papermaking fibers came much 
later, and it is this field which I should like to discuss 
today. 

Jayme and Froundjian in 1940 showed that methyl- 
ated pulps have improved affinity for water and also 
improved strength characteristics (10). Later, 
Bletzinger (11) studied the acetylation reaction and 
found that acetylation above 9% increased the water 
resistance so much that poor bonding was obtained 
and satisfactory sheets could not be formed from 
water. However, acetyl values below 6% allowed 
greater ease of hydration and improved strength was — 
observed in the handsheets. ‘These results were cor- — 
roborated by Aiken (12) and Harrison (18). : 

Although methylcellulose and cellulose acetate at 
these substitutions have more affinity for water then — 
cellulose, this is due to a decrease in the lateral order 
and not to solvation of the added substituent group 
which is less hydrophilic than the hydroxyl. The 
application of chemical modification became more 
promising when hydrophilic groups were introduced into 
the molecule. 

Richter in 1936 (14) patented the formation of paper 
from alkali-soluble hydroxyethyleellulose and A. W. 
Schorger in 1950 (15) the preparation of stereotype — 
mats from hydroxyethylcellulose of a degree of sub- 
stitution of 0.25 to 1.5, which was therefore also in the 
alkali-soluble range. Walecka in 1956 was the first to 
show that pulps chemically modified to extremely low 
degrees of substitution with hydrophilic reagents and 
still insoluble in any solvents except those for cellulose 
were superior for papermaking (16). It is the develop- 
ments in this particular field since that time which 
the author wishes to discuss. 

Walecka’s work was done at The Institute of Paper 
Chemistry in partial fulfillment of the requirements for 
his Doctor’s thesis. A great deal more work has been 
done since at the Institute, both in student research 
and in cooperative research for various paper com- 
panies. At the same time and independently, several 
pulp suppliers have been interested in this problem and 
various chemically modified cotton linters pulps are now 
on the market. The development of one such pulp 
was recently described by Harpham (17). What the 
author should like to present is a unified picture of 
published work in this field and of certain unpublished 
aspects of the work at the Institute. 

Walecka and, later, his fellow student, Talwar 
(18), carboxymethylated rag pulps. Such treated 
pulps produce stronger sheets than the untreated rag 
pulps and also refine much faster (Fig. 1). Up to about 
0.06 degree of substitution, there is a rapid increase in 
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the burst (Fig. 2) and tensile strengths (Fig. 3) and a 
slight increase in the tearing strength (Fig. 4). Walecka 
observed an increase in the zero-span tensile strength 
of the fibers (Fig. 5). Normally, this indicates an 
increase in the fiber strength. However, Talwar, 
measuring individual fiber strength directly, was unable 
to detect any change due to carboxymethylation. 
The opacity of handsheets decreases as the degree of 
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substitution of the pulp increases (Fig. 6) and so does 
the porosity. As would be expected, the equilibrium 
moisture content of the treated pulps is higher (Fig. 7). 
Photomicrographs show that the chemically treated ma- 
terial consists of more transparent fibers than does the 
untreated pulp (igs. 8 and 9). This, of course, is re- 
flected in the observed changes in opacity just men- 
tioned. 

You may be interested at this point in knowing 
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Fig. 5. Zero-span tensile versus beating time for car- 
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whether or not we are safe in saying that this effect 
is general and can be obtained with more than one type 
of hydrophilic group. There seems little doubt of this. 
Harpham (17) has described cyanoethylation, carboxy- 
methylation, hydroxypropylation, and hydroxyethyla- 
tion to produce improved papermaking properties. 
Spadaro, et al. (19), of the Southern Regional Research 


85 


80 


U2 


70 


TAPP! OPACITY 


65 


60 
= 
G 
H 
J 
55 K 
L 
M 
N 
25 10 20 30 40 50 60 70 


BEATING TIME, MIN 


Fig. 6. Opacity versus beating time for carboxymethyl- 
ated pulps 


56 


MOISTURE CONTENT, % 


O 0.01 0.02 0.03 0.04 0.05 0.06 


DEGREE OF SUBSTITUTION 


Fig. 7. Moisture content versus D.S. for carboxymethyl- _ 


ated pulps 


Laboratory, have also described hydroxyethylated and 
cyanoethylated fibers. 
Chemistry other treatments have been studied and 
promising results obtained on treatment with acryla- 
mide and with 6-propiolactone, for example. 

It is perhaps of interest also to mention treatments 
which have not given improved papermaking properties. 
The Crane Co. and the Southern Regional Research 
Laboratory (19) have investigated decrystallization 
with ethylamine, and have found that there were 
actually decreases in sheet strength. This is not, strict- 
ly speaking, a chemical modification, of course. 

At the Institute of Paper Chemistry many chemical 
treatments proved unsuitable, notably those which 
produced degradation of the cellulose, such as certain 
oxidations, and those which might presumably have 
produced cross linking, such as reactions with aldehydes. 
Neither of these negative results is particularly sur- 
prising. 

Walecka, as we have just seen, observed continual 


increase in the strength properties with increasing 


degree of carboxymethylation. We have carried out 
similar studies on hydroxyethylation and obtained 
similar results (Fig. 10). The data of Spadaro (19) 
are not comparable, having been obtained after Valley 


refining rather than Jokro, as ours were, and also — 


covering, in general, higher degrees of substitution. 

Similar results are obtained with tensile strength 
(Fig. 11). Tear has been shown both by Harpham 
(17) and Spadaro (19) to increase with increasing 
p.s. at the early stages of beating, but to tend to de- 
crease at low freeness. 

We now come to the following important considera- 
tion. Why does chemical modification produce in- 
creases in the strength of the sheets from such fiber? 
The mechanism proposed by Talwar for carboxymethyl- 
cellulose seems valid and would also satisfy the obser- 
vations on hydroxyethylcellulose by the various in- 
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vestigators. This is briefly as follows. When hydro- 
philic groups are introduced, the fibers have much 
greater affinity for water, particularly in the modified 
regions. This is partly due to the fact that any sub- 


stituent opens up the structure, but also to the affinity 
of the substituted hydrophilic groups themselves. In 


Fig. 8. Untreated rag pulps 160X beaten to 320 S.-R. 
freeness 


this way the wet fiber will be studded with small regions 
where water has penetrated and separated the molecules 
by solvation and swelling. At these points there is 
increased mobility of the molecular segments and in- 
creased flexibility of the wet fiber. This persists during 
the early stages of drying, improving the capacity to 
form hydrogen bonds both within the fiber and between 
fibers, for the hydroxyl groups draw closer together on 
drying because of movement of the molecules and de- 
formation of the fibers. In addition to this effect, 
the moisture affinity of the fiber is such that the mois- 
ture content under testing conditions is higher than for 
the untreated fiber due to increased moisture regain. 
Testing at this higher moisture content will produce 


Carboxymethylated rag pulps 160X D.S. 0.062 


Fig. 9. 


beaten to 300 S.-R. freeness 


somewhat higher folding endurance for this reason 
alone. 

There is a great deal of evidence to support such a 
theory. Both Walecka and Talwar have presented 
evidence to show that there will be localized areas of 
relatively high substitution in a given sample. Various 
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Fig. 10. Folding endurance versus D.S. for hydroxyethyl- 
ated linters 


items that bear on this are the slight lowering of p.s. 
during the process of sheetmaking, attributed by 
Walecka to solution of high p.s. material; the observa- 


PULPS REFINED TO A SCHOPPER-RIEGLER 
FREENESS OF 300 ML. 
PULPS REFINED TO A SCHOPPER- RIEGLER 
FREENESS OF 500 ML. 


CORRECTED TENSILE STRENGTH, LB./IN./10 ES: 


PULPS REFINED TO A SCHOPPER-RIEGLER 
FREENESS OF 700 ML. 


fo) 0,02 0.04 0.06 0.08 0.10 0.12 
DEGREE OF SUBSTITUTION IN PULPS 


Fig. 11. Tensile strength versus D.S. for hydroxyethylated 


linters 


on 


on 


tion of Talwar that at a pH of 8.5 a certain amount of 
the material is actually peptized and that this has a 
higher degree of substitution than the rest; and un- 
published work by Morak at the Institute on hydroxy- 
ethylcellulose showing that a certain amount of highly 
substituted material present in these samples is re- 
movable by extraction with alcohol, lowering the moles 
substituted (a.s.) from 0.29 to 0.27. Into such regions 
water could penetrate very readily to produce the effects 


Table I. Comparison of Hydroxyethylated and Untreated Cotton Linters 


Refining time, min. 79 
Schopper-Riegler freeness, ml. 730 
Bursting strength, pt./100 lb. 98 
Tear factor 4.56 
M.1.T. folding endurance, double folds 18 
Thwing-Albert formation, units 39.2 
Corrected tensile strength, lb./in./10 lb. 6.2 
Corrected minimum wet tensile strength, lb./in./10 lb. ORS, 
Corrected zero-span tensile strength, lb./in./10 lb. 19.1 
VVP bonding strength, kp.cm./sec. 3.46 


which we are postulating. This improved hydration 
should, therefore, result in more rapid development of 
freeness with beating and in more bonding. 

Part of the bonding may be within the fiber; Walecka 
found that carboxymethylated fibers are more trans- 
parent fibers. Recent work at the Institute shows that 
both the fibers and the sheets are more transparent in 
the case of hydroxyethylcellulose. 

One measure of bonding strength is the so-called 
“‘viscosity-velocity product.” In the I.P.C. measure- 
ment of bonding strength, steel rollers carrying films 
of viscous oil are rolled over test specimens with uni- 
form, but continuously variable, speed. The critical 
speed, that above which the test specimens suffer 
open rupture, is determined for each of various liquids 
of different viscosity. The product of velocity times 
viscosity has been shown to be constant and this product 
is taken as a measure of bonding strength. Our meas- 
urements have shown that this so-called VVP value of 
hydroxyethylated fibers increases rapidly with beating 
and correlates with the higher strength values, par- 
ticularly the high fold values. Formation is very 
little changed and fiber strength (zero-span tensile) 
just as little by hydroxyethylation (Table I). 

The usual method of measuring relative bonded area 
proved unsuitable for use with chemically modified 
fibers. It is possible that this determination, which 
depends upon the number of bonds, is increased in the 
same proportion as the aggregate bonded strength, but 
we have not shown this directly by experiment as yet. 

Interesting data compatible with the theories of 
Walecka and Talwar have also been derived in a study 
of mixtures of hydroxyethylated cellulose fibers with 
untreated fibers. Mixtures of various average M.S. 
were prepared by blending untreated linters with 
samples of m.s. about 0.1. If these mixtures were 
compared with treated linters of the same average M.S., 
strength properties of the mixtures were considerably 
higher than those of the uniformly hydroxyethylated 
fibers. This, it seems to us, is in agreement with the 
previous hypothesis for the following reason. 

The fiber strength of the sheet is being furnished in 
greater part by the unreacted material, for the hydroxy- 
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ethylated material suffers in fiber strength, partly by 
degradation during reaction which, while slight, would | 
be unavoidable and partly, in all probability, by loss 
of dissolved material. However, the hydroxyethylated 
material furnishes most of the bonding strength for the: 
sheet. It furnishes such bonding strength, by mechan- | 
isms discussed earlier, in mixtures and in uniformly 
modified fibers, but in the mixtures another factor 
appears. In our experiments, the blend is beaten as a 


Untreated Treated ——————_—~ 
127 162 30 90 120 151 
320 TPNS) 845 590 365 255 
160 156 117 194 PAS 245 
3.63 3.49 6.49 4.85 4.37 4.01 
65 166 34 382 645 1044 
43.6 35.6 They 8) 30.0 31.8 Bill 
8.6 9.6 SEO) 9.3 10.0 LAS 


20.1 20.3 21.2 21.1 21.5 21.1 
6.08 7.09 4.75 41.0 50.3 51.0 


whole, so that the- hydroxyethylated fibers, which | 
beat more rapidly, have reached a lower level of freeness 
in the mixture than has the unmixed fiber. Since our » 
comparisons are made at comparable freenesses, we 
actually have our bonding material operating at a more 
advanced stage of mechanical refining in the mixture — 
than in the homogeneous material. | 

The wet tensile strengths of the treated cellulose are 
also in accord with the preceding theories. From 
Table I, it will be seen that although hydroxyethylation 
improves dry tensile strength, it does not affect wet — 
tensile strength. This would be expected from the~ 
affinity for water and the ability of water to disrupt 
the bonding. 

Notice that this picture of strong fibers bonded 
together by inherently weaker fibers (or inherently 
weaker material, for it need not actually be fibrous at ° 
all) is exactly that of a beater additive. We should 
like to have a more direct means of checking this and — 
are working on the problem at present, but the data — 
which we have now are in accord with the hypothesis - 
that a chemically modified fiber in papermaking practice 
behaves as if we had produced a built-in beater additive 
with no problems regarding retention or subsequent 
loss of properties. 

The essential difference between the sheet properties 
of the chemically modified pulps and of beater-additive 
treated pulps is the tear factor. As Harpham (17) — 
has pointed out, the increased tear factor resulting from — 
chemical modification suggests a fiber substitution — 
value rather than power substitution. This may arise — 
from increased extensibility of the treated fiber which | 
might, for the same degree of bonding, result in an~ 
increase in the ultimate fiber strain and hence in an 
increase in the energy required to rupture fibers (20). 
Further investigation is necessary to validate or in- 
validate this hypothesis. 
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| The leucoanthocyanin from black spruce inner bark was 
isolated through countercurrent distribution followed by 
) precipitation with neutral lead acetate. The anthocyani- 
i 
, 


| din produced by acid treatment of the isolated compound 
| was identified as cyanidin. The leucoanthocyanin 3/,4',5,7- 
i tetrahydroxy-flavan-3,4-diol was synthesized by the alka- 
| line sodium borohydride reduction of dihydroquercetin 
and was compared with the isolated compound. Both 
| compounds showed identical infrared spectra and nearly 
| identical ultraviolet spectra. Acetylation of the crude 
} extract from which the leucoanthocyanin was isolated 
yielded a crystalline product which was identified as 3,4/- 
| dihydroxy-3'-methoxy-stilbene-5-O-8 glucoside hexaace- 
\tate. The synthetic leucoanthocyanin was used to 
standardize the propanol hydrolysis test and to extend 
the concentration range in which consistent results were 
obtained. Using this standard the leucoanthocyanin 
' was estimated to constitute 10% of the original extract. 


THE presence of leucoanthocyanins in plants has 
been known, but only recently have the structures of 
| some of these compounds been determined. Formerly, 
_these compounds were defined by Rosenheim (/) as 
materials producing anthocyanidinlike colors when 
treated with hot dilute acid. The first thorough in- 
vestigation of the leucoanthocyanins was carried out 
.by the Robinsons (2-5), who determined that these 
materials were quite widespread and that the majority 
of them yielded cyanidin (I). Bate-Smith (6-7) ex- 
tended this investigation using paper chromatography, 
and found that the leucoanthocyanins were widely 
distributed, particularly in woody plants, and in agree- 
ment with the Robinsons found that cyanidin was the 
most commonly produced anthocyanidin. 

The basic structure of the leucoanthocyanins re- 
“mained undetermined until King and Bottomley (8) 
isolated and identified a substituted flavan-3,4-diol 
(IJ) with the properties of a leucoanthocyanin. They 
proposed that the flavan-3,4-diol represented one of the 
basic structural types for the leucoanthocyanins. 
Keppler (9, 10) supported this view by isolating and 
characterizing a leucoanthocyanin with the same basic 
structure, but with a different hydroxylation pattern. 
This basic structure however, does not explain the 
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The Leucoanthocyanin from Black Spruce Inner Bark 
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properties of all the isolated leucoanthocyanins. 
Several of these compounds have been isolated which 
were polymeric in nature (11-13) and although they 
yielded anthocyanidins in the usual manner, they were 
not clearly related to the flavan-3,4-diols. Many 
leucoanthocyanins have been isolated which yielded 
the same anthocyanidin (//-13), but which did not 
appear to have the same basic structure. These 
compounds may be polymers of different molecular 
weight or they may be stereoisomers which are sepa- 
rable chromatographically. 
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The yield of anthocyanidin from an acid-treated 
leucoanthocyanin was always low (10 to 20%). Orig- 
inally this fact was believed to be due to the difficulty 
in its isolation (5). More recently, chromatographic 
investigations of the products of an acid-treated leuco- 
anthocyanin showed that the anthocyanidin was actu- 
ally a minor reaction product (14, 15). When the 
reaction was run in an aqueous medium, the major 
product was a reddish-brown phlobaphenelike precipi- 
tate. This precipitate has been postulated as the 
product of the acid-catalyzed condensation of the 
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flavan-3,4-diols (12). Freudenberg and Weinges (16) 
have found that this condensation is characteristic of 
hydroxyflavans and that condensation is enhanced by 
hydroxylation in the 4’ and 7 positions whereas hy- 
droxylation of the heterocyclic ring has little effect. on 
the condensation. 

The mechanism of conversion of the leucoantho- 
cyanins into anthocyanidins is uncertain. In some 
cases oxygen is not required for conversion (2), while 
in others it appears to be essential (72). In the former 
case a possible mechanism is a disproportionation 
leading to the simultaneous formation of a flavan-3-ol 
(catechin) and the anthocyanidin. The presence of 
catechin in the reaction products was noted by Forsyth 
(11). On the other hand, catechin has not been de- 
tected in the reaction products from an acid treatment 
of known flavan-3,4-diols (12). These facts indicate 
that all leuconathocyanins may not be simple flavan-3, 
4-diols, and that the mechanism of conversion may 
not be the same for all of these compounds. This 
means that the term leucoanthocyanin is not defined 
sharply. 

Prior to the demonstration of the flavan-3,4-diol 
structure for certain leucoanthocyanins, Pigman and 
co-workers (17, 18) detected the presence of a leuco- 
anthocyanin in black spruce inner bark. Further 
investigation of the inner bark led to the isolation of a 
material believed to be a fairly pure leucoanthocyanin. 
Attempted characterizations through hydrolysis and 
analysis of methylated and acetylated derivatives 
indicated the presence of a glucoside which contained 
several phenolic and alcoholic hydroxyls plus one 
methoxyl group. However, the complete structure of 
this compound was not determined. 

Recent investigations of various spruce barks have 
lead to the isolation of two stilbene glucosides (19- 
23). Andrews (19) isolated a substituted stilbene 
glucoside (III) from white spruce bark with properties 
similar to the material obtained by Pigman, et al. 
(18), and which yielded an acetate similar to the 
acetate obtained by Pigman. Andrews (19) and Hoff- 
man (20) proved the structure of this compound by 
degradation and synthesis. 

In view of the recent advances in the chemistry of 
the leucoanthocyanins, which indicated the complexity 
of this class of compounds, a more complete under- 
standing of the black spruce inner bark leucoantho- 
cyanin appeared desirable. Since only limited evidence 
concerning the nature of this compound was available, 
this research was undertaken to characterize this 
leucoanthocyanin more completely. 


PREPARATION AND FRACTIONATION OF THE 
EXTRACT 


The black spruce (Picea mariana BSP) inner bark 
samples were collected from trees felled in the Ripco 
Experimental Forest near Rhinelander, Wis., in June, 
1957. Three trees of uniform size and averaging 38 
years of age were felled, the branches removed, and 
the stems cut into 2-ft. bolts. The outer bark from 
each bolt was removed and discarded. The soft 
sticky inner bark was peeled from the bolts, cut into 
short strips, and placed in jars containing methanol, 
which served to arrest enzyme action and as the ex- 
tracting agent. 
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Table I. Yields of the Fractions from the Methanoi | 
Extract 
Yield based Yield based 
on inner on total 
Fraction bark, %* extractives, Yo 
Water-insoluble materials 1.2 G83 
Salt-precipitated materials __ 6.9 42.0 
Ethyl acetate-extracted materials 1.6 9.6 
Materials remaining in the saturated 
salt solution 6.8 41.1 
Total 1625) 100.0 


@ Yields calculated on an ovendry unextracted basis. 


The extraction was allowed to continue for 2 weeks 
at room temperature, since hot extraction had been 
shown to change the nature of the extract (18). The 
methanol solution containing any water removed from 
the bark was concentrated in vacuo until all the meth- 
anol was removed. <A brownish-colored precipitate 
separated and was removed by filtration, dried, and 
weighed. The aqueous solution was diluted with 
water and saturated with sodium chloride, where- 
upon a reddish-brown gummy precipitate formed. 
The entire mixture was filtered until a clear filtrate was 
obtained. The residue on the filter pad was extracted 


with methanol and the extract evaporated to dryness — 


and weighed. The clear filtrate was extracted ex- 
haustively with ethyl acetate. 


sodium bicarbonate, concentrated to a small volume, 


dried again with sodium sulphate, and taken to dry- — 


ness under reduced pressure. 


This fraction, subsequently termed the “‘ethyl acetate 
fraction,” was used as the starting material for the 
isolation of the leucoanthocyanin. 


extract in a similar manner and referred to the ‘ethyl 
acetate fraction” as the “black spruce inner bark 
leucoanthocyanin.”” The yields of the various frac- 
tions of the methanol extract are given in Table I. 


In order to resolve the complex mixtures encountered 
in this work, two-dimensional paper chromatography 
was used. The chromatograms were developed first 
in 6% aqueous acetic acid and then in secondary bu- 
tanol saturated with water. The chromatograms were 
examined under ultraviolet light and then sprayed 
with diazotized p-nitroaniline (24) or with a mixture of 
n-propanol and hydrochloric acid. The latter spray, 
developed for the detection of leucoanthocyanins, was 
prepared by adding 0.5 ml. cone. HCl to 20 ml. of n- 
propanol. The chromatogram was sprayed with this 
solution and placed in an oven at 105°C. for about 2 
min. The leucoanthocyanin developed a faint but 
distinct pink color and d-catechin developed a bright 
yellow color. 

Two-dimensional paper chromatograms of the ethyl 
acetatefraction revealed spots for at least 12compounds. 
One of these spots was identified as d-catechin by com- 
parison with chromatograms of an authentic sample of 
d-catechin. The leucoanthocyanin appeared to be a 
relatively minor component of this fraction. 


CHARACTERIZATION OF THE ETHYL ACETATE 
FRACTION 


Aqueous Acid Hydrolysis 
Pigman, et al. (18), reported that the ethyl acetate 
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Previously, Pig- — 
man, et al. (18), had prepared and fractionated an 


The resulting ethyl 4 
acetate solution was dried over sodium sulphate and 
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| glucose. 


j and were heated in a steam bath for 0.5 hr. 


_ known compounds. 
alcohol solutions showed that none of the leuco 
_ anthocyanin had been extracted by this solvent. 


fraction on hydrolysis yielded 40% reducing sugar, 
and demonstrated that the sugar was glucose by form- 
ing the phenylosazone and comparing it with authentic 
glucosazone. To verify these results, a sample of the 
ethyl acetate fraction was hydrolyzed and analyzed for 
The samples (5 mg.) were sealed in small 
glass ampoules containing 1 ml. of 2% aqueous HCl 
The 
hydrolyzates were analyzed for glucose by paper 
chromatography using ethyl acetate—acetic acid—water 
(9:2:2) (25) as the developer and p-anisidine hydro- 


( chloride in butanol (26) as the spray reagent. The 


amount of glucose in the hydrolyzate was estimated 


visually by comparing the area and depth of color 
of the glucose spots from the hydrolyzates with spots 


of known glucose concentration run on the same sheet. 


This method of estimation is probably accurate to 
5% (27, 28). 


Hydrolyses run on the ethyl acetate fraction ob- 


| tained by Pigman and the one obtained in this work 


yielded 20 +5% glucose. This value is one half 


_ of that reported previously. Pigman used the Munson- 
Walker method of estimating reducing sugars. 
_ this method is sensitive to all types of reducing ma- 
_ terials, the phenolic reducing materials present in the 
_ hydrolyzate probably caused the high result. 


Since 


Tsolation of the Leucoanthocyanin 


The first attempts to isolate the leucoanthocyanin 
were made by using chromatography columns of un- 
washed Magnesol according to the procedure of Ice 
and Wender (29). This method proved unsuccessful, 
since the fraction from the column containing the 


_leucoanthocyanin also contained fairly large amounts 
_ of dissolved inorganic materials which were difficult to 


remove. I urthermore, this fraction also contained 
several other compounds which could not be separated 
from the leucoanthocyanin. These experiments did 


indicate, however, that the leucoanthocyanin consti- 
- tuted no more than 10% of the ethyl acetate fraction. 


The next method of isolation tried was counter- 
current distribution using an amyl alcohol and water 


system. One gram of the ethyl acetate fraction dis- 
- solved in 20 ml. of water was extracted with 20 ml. of 
» amyl alcohol. 


The upper layer was then extracted 
twice more with water so that there were three aqueous 


_ solutions, each of which was extracted five times with 
| amyl alcohol in countercurrent fashion. 
from the water solutions were: first solution 7.8%; 
. second solution 2.6%; third solution 1.7% giving a 
' total of 12.2% of the starting material. 
sional chromatograms of the water solutions showed 


The yields 


Two-dimen- 


spots for the leucoanthocyanin and two other un- 
Chromatograms of the amyl 


A nearly pure leucoanthocyanin was precipitated as 
a neutral lead acetate complex from an aqueous solution 
of the water-soluble fraction from the countercurrent 
distribution. A saturated solution of neutral lead 
acetate was added to a dilute aqueous solution of the 
water-soluble fraction until no further precipitation 
was observed. The solution was centrifuged, the 
resulting precipitate washed several times with water, 
and acidified with a few drops of acetic acid. Hydrogen 
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sulphide was passed into the acidified solution until 
lead sulphide precipitation was complete. The lead 
sulphide was removed by centrifugation and the 
clarified supernatant solution extracted with ethyl 
acetate. A paper chromatogram of the ethyl acetate 
solution showed a faint spot for d-catechin and a strong 
spot for the leucoanthocyanin. 

The latter was purified further by dissolving it in a 
minimum of methanol and precipitating it into ethyl 
ether (11). The off-white precipitate was collected by 
centrifuging, dried, and was found to be chromato- 
graphically pure. The yield of purified leucoantho- 
cyanin was 0.7% based on the ethyl] acetate fraction. 


Characterization of the Leucoanthocyanin 


The isolated leucoanthocyanin was treated with 95% 
ethanol 0.4 N in hydrochloric acid for 40 min. on a 
steam bath. The resulting red solution was con- 
centrated 7m vacuo and chromatographed using acetic 
acid-concentrated hydrochloric acid-water (30:3:10) 
(30) and 90% formie acid-3 N HCl (1:1) (31) as the 
developers. The R, values were 0.50 and 0.22, re- 
spectively, corresponding exactly to those reported by 
Roux (31) for cyanidin. The chromatograms also 
showed trailing streaks of “Sphlobaphene”’ material. 

The Robinsons’ (4) qualitative color tests were 
applied to the anthocyanidin. An amy] alcohol solu- 
tion of the anthocyanidin was placed over 1% HCl 
and sodium acetate was added followed by a few drops 
of ferric chloride solution. The amyl alcohol layer 
turned blue indicating that cyanidin was present. 

Strong confirming evidence for the identity of the 
anthocyanidin was obtained from spectral measure- 
ments. The wavelength of maximum absorption of a 
solution of the anthocyanidin and the shift in this 
maximum caused by complexing the anthocyanidin 
with aluminum chloride is quite diagnostic (32, 33). 
However, since the aluminum complex of cyanidin 
cannot be formed in acid solution (33), quite an experi- 
mental problem presented itself, because the leuco- 
anthocyanin must be treated with acid to form 
the anthocyanidin. Several attempts to neutralize the 
acid in the ethanol solution led to the destruction of the 
anthocyanidin. Finally, by keeping the ethanol solu- 
tion for several days in a vacuum desiccator over 
calcium oxide, its acidity was reduced to the point at 
which the aluminum complex could be formed. The 
absorption measurements were made using the solvent 
systems suggested by Geissman (33). Table II lists the 
wavelength of maximum absorption of the various 
solutions of the anthocyanidin and compares these 
values with those reported for cyanidin. The spectral 
evidence coupled with chromatographic evidence and 
the Robinsons’ test established the anthocyanidin as 


Table II. Absorption Maxima for the Anthocyanidin 


Anthocyanidin from 


leucoanthocyanin, Cyanidin, 


Solvent mp mu 
Absolute ethanol 545 546 (32) 
50% ethanol 538 534 (33) 
50% ethanol-AlCl;¢ 568 567 (33) 
50% ethanol-HCl-AICl;° 538 534 (33) 


@ Two drops of 2% alcoholic AlCl; added to the 3-ml. spectrophotometer 
cell containing the anthocyanidin in 50% ethanol. 

b One drop of 0.5 N alcoholic HCl and two drops of 2% alcoholic AlCls 
added to the 3-ml. spectrophotometer cell containing the anthocyanidin in 
50% ethanol. 
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cyanidin, an identification which fixed the position of 
the aromatic hydroxy! groups of the leucoanthocyanin. 

The identification of cyanidin and the chromato- 
graphic data indicating that this compound was a 
monomeric leucoanthocyanin suggested that the leuco- 
anthocyanin might be the same as Swain’s (34) syn- 
thetic “leucocyanidin” (3’,4’,5,7-tetrahydroxy-flavan- 
3,4-diol). Therefore, this compound was synthesized. 
A 100-mg. sample of dihydroquercetin was dissolved in 
3 ml. of methanol and added to 5 ml. of aqueous 0.1 NV 
NaOH containing 5 mg. of sodium borohydride. The 
reaction was allowed to continue for 1.5 hr. at room 
temperature whereupon the mixture was acidified and 
the methanol removed by distillation under reduced 
pressure. The aqueous solution was extracted with 
ethyl acetate and the extract taken to dryness in 
vacuo. The residue was dissolved in methanol and 
precipitated into ethyl ether. Three precipitations 
were necessary to remove the impurities. The yield 
of purified product was 22% of the theoretical yield. 

To check the identity of the product, it was heated 
in ethanol in 0.4 N hydrochloric acid and treated in 
the same manner as the isolated leucoanthocyanin. 
The chromatographic and spectral behavior of the acid- 
treated synthetic product were the same as those of 
eyanidin. 

Both the synthetic and isolated leucoanthocyanins 
had the same physical appearance when freshly pre- 
cipitated and both turned dark brown upon standing. 
Paper chromatograms of the two materials yielded 
similar results. 

Ultraviolet spectra were determined for both com- 
pounds in purified 95% ethanol with a Beckman DU 
spectrophotometer. The spectra, depicted in Fig. 1, 
are very similar except for the 220 to 235 my range 
where the isolated material shows slightly higher 


LOG ABSORPTIVITY 


1 Synthetic leucoanthocyanin 
2 Isolated leucoanthocyanin 


200 220 240 260 280 300 320 
WAVELENGTH, MILLIMICRONS 
Fig. 1. Ultraviolet spectra of the isolated and synthetic 
leucoanthocyanins 
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Fig. 2. The infrared spectra of the isolated and synthetic 
leucoanthocyanins 
absorption. It is doubtful that these differences are 


real, since the solvent and instrument cut-off are in 
this range so that the measurements are subject to 
error. The wavelength of maximum absorption for 
both compounds was at 282mu and the minimum at 
258 mu. The absorptivities were 17.5 for the isolated 
leucoanthocyanin and 18.1 for the synthetic product. 
The infrared spectra of the synthetic and isolated 
leucoanthocyanins were indentical as shown in Fig. 2. 
The spectra were determined with a Perkin Elmer 
Model 21 infrared spectrophotometer using the potas- 


sium bromide pellet method. The noncrystallinity of . 


these compounds may be responsible for the broadening _ | 
of the bands in the 650 to 1000 cm.~! region and the 
general lack of sharpness over the whole spectrum. 


The Acetate 


The low yield of leucoanthocyanin suggested that the — 
acetate prepared by Pigman, ef al. (18), was not a 
derivative of the leucoanthocyanin, but of some 
other compound. To investigate the nature of the 
acetate, an acetylation was made following the pro- 
cedure of Pigman. One gram of the ethyl acetate 
fraction was dissolved in 7 ml. of pyridine, the solution 
cooled to 0°C., and 15 ml. of acetic anhydride at 0°C. 
were added. The reaction mixture was kept at 0°C. 
for 48 hr. and then poured into 80 ml. of ice and water. 
A sticky gum formed which powdered upon rubbing. 
The yield was 1.70 g. The crude product was crystal- 
lized once from methanol and crystals were obtained 
which melted at 153-154°C. and had a rotation of 
—18.37 + 1.10° (0.025 g. per ml.) in acetone, 74 
mixed melting point of this product and the acetate 
obtained by Pigman showed no depression. This 
crystalline product was recrystallized five more times 
from methanol. The last crystallization yielded long 
needles which melted at 161 to 163°C. and had a rotation 
of —20.30 + 1.14° (0.022 g. per ml.) in acetone. 
These values corresponded very closely with those 
obtained by Andrews (19) for his stilbene glucoside 
acetate (m.p. 162 to 163°C. and rotation —22.6° in 
acetone) and indicated that the compounds were 
identical. 

To verify the identity of the acetate obtained in this 
work, it was oxidized with potassium permanganate in 
acetone according to the procedure of King, et al. 
(35). A 48-mg. sample of the purified acetate (m.p. 
161 to 163°C.) was dissolved in 10 ml. of acetone and 
40 mg. of potassium permanganate in 20 ml. of acetone 
was added. The reaction was allowed to continue at 
room temperature for 16 hours, whereupon the residual 
permanganate was destroyed with a few crystals of 
sodium bisulfite. The manganese dioxide was. fil- 
tered off, washed with hot water, and the wash water 
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and the acetone filtrate combined and evaporated 
until the acetone was completely removed. The solu- 
tion was acidified and extracted with ethyl ether. The 
ether solution was taken to dryness, the residue sus- 
pended in dilute sodium hydroxide, and warmed until 
all the material had dissolved. The solution was then 
acidified and extracted with ether. Chromatograms 
of the ether extract run in benzene-acetic acid—water 
(2:2:1) (86) showed a spot for vanillic acid and an 
unknown spot at the origin. 

The ether solution was taken to dryness and 10 ml. 
of 10% HeSO, was added. The solution was refluxed 
for 0.5 hr., cooled, and extracted with ether. A 
chromatogram of the ether extract run in benzene— 
acetic acid water showed spots for vanillic acid and 
a-resorcylic acid (3,5-dihydroxybenzoic acid). Chro- 
matograms of the products from an oxidation and 
sebsequent hydrolysis of the impure acetate (m.p. 
153-154°C.) showed strong spots for vanillic acid, a- 
resorcylic acid, p-hydroxybenzoic acid, and_proto- 
catechuic acid (3,4-dihydroxybenzoic acid). 
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10000 = 5000 3000 2000 1600 [400 1200 1000 900 800 750 700 650 
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Fig. 3. Infrared spectrum of the stilbene glucoside acetate 


A sample of the purified acetate analyzed for carbon, 
hydrogen, and methoxy] gave the following results: 
C, 59.0%; H, 5.54%; OCHs:, 4.40% (calculated for 
C33H 3¢O15: C, 58.9%; H, 5.36%; OCHs, AnG2e/,) 
Andrews (19) reported an analysis: C, 58.9%; H, 
5.5%; OCHs, 4.5%. He obtained vanillic acid and 
a-resorcylic acid upon oxidation of his stilbene glucoside 
acetate. 

An infrared spectrum of the stilbene glucoside acetate 
was determined and is shown in Fig. 3. The prominent 
absorption bands may be correlated as follows. The 
_ absorption at 1755 cm. is attributable to the ester 

~ carbonyl, while the absorption at 1195 to 1240 cm.—! 
' is due to phenol acetates and aliphatic hydroxyl 
acetates. The doublet at 1595 to 1610 cm. is probably 
due to a C=C conjugated with the aromatic rings 
and aromatic absorption. The second aromatic band 
is at 1510 cm.—!. The sharp band at 970 cm.~! may 
be due to the glucoside portion of the molecule or more 
probably to a trans-ethylenic configuration. Kuhn 
(37) has shown that methyl 6-p-glucoside tetraacetate 
absorbs strongly at 910 cm.~! and that p-glucal-3,4,6- 
triacetate and glucose absorb strongly at 1370 cm.7?. 
Therefore, the bands at 1370 and 910 cm.~! are due 
presumably to the glucoside portion of the molecule. 


THE PROPANOL HYDROLYSIS TEST 


Pigman, et al. (18), devised a semiquantitative test 
for the estimation of leucoanthocyanins, which was 
based on the spectrophotometric measurement of 
the anthocyanidin produced by acid _ treatment. 
The test results were reported as absorptivities since 
no method of standardization was available. ‘They 
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Table III. Standardization of the Propanol Hydrolysis 


Test 
Concentration, 
mg./10 ml. Absorbance Absorptivity 
2.84 1.560 5.51 
1 Py 0.859 65 
0.56 0.495 8.91 
0.28 0.307 10.79 
OR? Onis 11.60 
0.06 0.080 14.36 


found the relation between the absorbance of the 
final solution and the initial concentration was not 
linear. ‘To eliminate discrepancies due to this non- 
linearity, they specified that a sample size be taken 
that would yield a final transmittance of 20 to 30%. 

The synthetic leucoanthocyanin appeared to be a 
suitable material for the standardization of this test. 
Accordingly, a series of samples of different concentra- 
tions were used for standardization. The results, 
recorded in Table III, agree with the previous work in 
that the absorbance of the final solution is not a linear 
function of initial concentration. A calculation of the 
concentration of anthocyanidin, based on the extinction 
coefficient of cyanidin, showed that the conversion to 
anthocyanidin was only 7 to 20% of theoretical with 
conversion increasing with decreasing initial concentra- 
tion. 

The propanol hydrolysis test was applied to the 
ethyl acetate fraction over a range of concentrations. 
The results of the tests are given in Table IV. The 
percentage leucoanthocyanin was calculated from these 
data using the standard to determine the concentration 
of true leucoanthocyanin. In the concentration range 
studied, the calculated percentage of leucoanthocyanin 
varied from 9.1 to 11.1%. Calculating the percentage 
leucoanthocyanin from the absorption data reported 
by Pigman, et al. (18), an average value of 30% was 
obtained. Evidently, Pigman’s preparation was richer 
in leucoanthocyanin than was the preparation obtained 
in the present work. When using the standard, the 
measurements need not be limited to the 20 to 30% 
transmittance range, since consistent results can be 
obtained over a transmittance range of 20 to 80%. 

The values given by this test may be somewhat 
high due to the absorption of extraneous materials. 
Corrections can be made for materials which absorb 
prior to acid treatment by making absorption measure- 
ments before acid treatment. In this work the ab- 
sorption of the original solutions was negligible. 
However, nonleucoanthocyanin materials which absorb 
only after acid treatment would produce an error 
which cannot be corrected. 

Caution should be exercised in using the standard 
established in this work for the calculation of the 
percentage leucoanthocyanin in other extracts. If 
the relationship between concentration and absorbance 


Table IV. Propanol Hydrolysis Test on the Ethyl Acetate 


Fraction 
Concentration, Leucoanthocyanin, 
mg./10 ml. Absorbance Absorptivity o 
4.55 0.412 0.91 9.1 
2.795 0.305 1.10 10.7 
2.00 0.204 1.02 9.5 
1.44 0.170 ils ifs} OMG. 
0.60 0.064 1.07 10.0 
0.36 0.045 125) Iya 
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is different or if the percentage conversion varies, 
erroneous results will be obtained by using this stand- 
ard. Also, leucoanthocyanins which produce antho- 
cyanidins other than cyanidin may require a different 
standard. Further work would be required to fully 
evaluate this method of testing. 


DISCUSSION 


The 0.7% yield of isolated leucoanthocyanin prob- 
ably represents a minimal figure, since losses during 
the isolation undoubtedly reduced the yield. Also 
there was probably additional loss due to decomposition 
of the leucoanthocyanin. Apparently, the leucoantho- 
cyanins used in this work were unstable, since within a 
few days they became discolored and their solubility 
decreased. Due to this instability, an accurate estima- 
tion of the leucoanthocyanin originally present in the 
ethyl acetate fraction is quite difficult. However, 
the estimated value of 10% leucoanthocyanin as 
determined by the propanol hydrolysis test and sup- 
ported by countercurrent distribution and column 
chromatography yields is a reasonable figure. Since 
this figure represents the value for only three trees, it 
cannot be taken as a true representation of the amount 
present in the inner bark of black spruce in general. 

The structure of the leucoanthocyanin has been 
quite well established as 3’,4’,5,7-tetrahydroxy-flavan- 
3,4-diol. This structure agrees with the current concept 
of the leucoanthocyanins, since the flavan-3,4-diol 
has been generally accepted as one of the basic struc- 
tural types for the leucoanthocyanins (8-10). Treat- 
ment of this compound with hot dilute acid produced 
the expected results, i.e., cyanidin and a _ water- 
insoluble phobaphenelike precipitate. These results 
coincide with the data of Swain (34) for his synthetic 
“Jeucocyanidin”’ and also with the results obtained by 
King and Bottomley (8), although their anthocyanidin 
differed from cyanidin because of a different hydroxyla- 
tion pattern. 

During the isolation and characterization of the stil- 
bene glucoside acetate, data were obtained which indi- 
cated the presence of at least one other compound. This 
was first indicated in the oxidation experiments, when 
four substituted benzoic acids were detected among 
the oxidation products. The vanillic acid and a- 
resorcylic acid were derived from Andrews’ stilbene 
glucoside; the source of the p-hydroxybenzoic acid 
and the protocatechuic acid remains unknown. Since 
these two acids could not be detected in the original 
ethyl acetate fraction, they probably resulted from 
some compound or compounds with linkages susceptible 
to oxidation under the conditions used in this work. 
Since the protocatechuic acid could not be detected 
among the oxidation products until after they had been 
hydrolyzed, it appears that one of its hydroxyls was 
combined in some manner, probably as a glycoside. 
The sugar residue was doubtless glucose, as it was the 
only one detectable among the hydrolysis products 
of the ethyl acetate fraction. 

The leucoanthocyanin has been shown to be but a 
relatively small part of the ethyl acetate fraction and 
that it contains neither a methoxyl group nor a glucose 
residue. Since the stilbene glucoside contains both a 
methoxyl and a glucose residue and appears to rep- 
resent a large portion of this fraction, it seems probable 


64 


that the data furnished by Pigman, et al. (18) are more | 
representative of the stilbene glucoside than of the 
leucoanthocyanin. The ethyl acetate fraction ir- | 
respective of whether isolated by Pigman or in the 
present work has properties apparently identical with 
those of Andrews’ stilbene glucoside. Both materials ° 
had about the same rotation. The acetate as prepared 
by Pigman had properties similar to the acetate of 
Andrews’ stilbene, and has now been shown to contain 
this compound. The elemental and functional group 
analyses of the Pigman acetate were almost the same 
as those for Andrews’ stilbene. Thus, it seems prob- 
able that the Pigman acetate was an impure prepara- 
tion of Andrews’ stilbene glucoside. 
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raw material was unbarked black birch chips. 
Kollermill® machine was used both as impregnating 


Physical Properties of Bleached High Yield Pulps 


NOEL N. COE and H. LANCE CROSBY 


_ Ahigh yield semichemical pulp similar to cold soda process 


pulp was prepared and separate portions were bleached bya 


' total of five different bleaching agents. The bleached 
_ pulps were analyzed chemically and subjected to beater 


evaluations in order to compare the physical properties 
of the pulps as influenced by the bleaching conditions and 


| agents. It was found that sodium hydrosulfite, per- 
| oxide, sodium hypochlorite, and chlorine dioxide have a 
| generally similar action. 


At a given freeness, the strength 
properties and ease of beating are improved, the apparent 


¢, density is increased, and the opacity is decreased compared 
i to unbleached pulp. Sodium hydrosulphite appears to 
|) have the least effect of the four and sodium hypochlorite 


generally the most. A two-stage chlorine-sodium hy- 
droxide treatment had a very much greater effect. It re- 


sulted in a tremendously increased apparent density and 


pulp strength, as compared to the other bleaches. The 


») loss in opacity also became extreme after a short beating 


time. This bleach was also quite different from the others 


! in that no real brightening was affected, but merely a 
| purification. 


Ir 1s well known that different bleaching agents 


i have different effects on pulps. Much work has been 
done in this field and especially in the bleaching of 
| chemical pulps. 


However, the reactions of the various 
well-known bleaches with semichemical pulps have 


been explored to a lesser extent, especially in the case of 


the higher yield semichemical pulps, typical of which 


)is the “cold soda”’ process pulp. 


These pulps respond quite differently from either the 


(chemical or groundwood pulps. The former have 


small amounts of fairly inert material that must be re- 
moved or altered in order to produce a bleached pulp. 
In the case of the latter there are large amounts of 
relatively reactive materials that must be treated. How- 


ever, in the case of the high yield semichemical pulps 
there are substantial amounts of intermediately reac- 
tive materials. Bleaching them provides a very interest- 


ing problem, because the slight differences in the action 


of the different bleaching agents show up to a consid- 
erable degree. 


PULPING PROCESS 


A typical high yield semichemical pulp was made 
according to the flow sheet shown in Figure 1. The 
The 


device and then later with a refining attachment added 
as a refining device in order to assure the highest yield 


of pulp and the least production of fiber debris. The 


system was closed by the return of white water from the 
decker to the screen for dilution. 


The only waste pro- 
duced was the cleaner reject material. ; 
This process results in producing a pulp that is sub- 


Nort N. Cor, Process Engineer, and H. Lance Crossy, Manager of 
Development, Pulp & Paper Technical Division, Dorr-Oliver, Inc., Stam- 
ford, Conn. 
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stantially free of fiber bundles, yet the integrity of the 
primary cell wall is well preserved. There is then a 
rather tender fiber still protected by a tough lignified 
sheath. The freeness was close to 500 ml., Canadian 
Standard, and the fiber-to-fiber bonding strength quite 
low. 

The problem was to compare different bleaching 
agents that would not only brighten the pulp from the 
initial low brightness value of 30 but would also so mod- 
ify the fiber sheaths as to produce the highest sheet 
strength. 


BLEACHING CONDITIONS 


Five portions were taken from one batch of an ex- 
perimental pulp and were treated with the following 
five bleaches: sodium hydrosulphite, peroxide, sodium 
hypochlorite, chlorine dioxide, and finally, a two-stage 
chlorination-caustic extraction sequence. The condi- 
tions and results of bleaching portions of the pulp are 
summarized in Table I. The batch size was on the 
order of 600 g. (dry weight), except in the case of the 
chlorine-caustic extraction bleach where an 800-g. por- 
tion was taken in order to allow for the expected amount 


of shrinkage. 
CHIP Soak IMPREGNATING 
AND WARMING KOuree mie 
IMPREGNATING 


Deained Liauoe Liauvoe 


Cyclones 


Fig. 1. 


i 


Rerenrion 


(asour 1 we) 


REFINING 


Sceeens 


KOLLER MILL 


Flow sheet for pulp production 


The bleaching conditions chosen for the test were 
those generally accepted as being close to optimum. 
An exhaustive investigation of optimum conditions for 
all these bleaches was not undertaken at this time. 
Furthermore, it was felt that it would then be necessary 
to study a whole series of optimum conditions since 
optimum brightness, for example, might not result 
from the same conditions producing optimum mullen. 

While initial pH was adjusted as shown in Table I, 
neither an acid sour nor even a wash was applied before 
bleaching the pulp, since this would alter the physical 
characteristics. This also was largely responsible for 
the initial low brightness of the pulp which was 30 at 
pH 7 and 29 at pH 5. 

The results shown in Table I indicate that under the 
conditions of the test, sodium hypochlorite produces 
the greatest brightness increase and yellowness reduc- 
tion at the least cost. Chlorine dioxide is next, followed 
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Table I. Bleaching Data ae 
Steam 
and 
chemical 
cost $/pt. 
Bright- Yellow-  bright- 
ness, ness, Tre- ness Per- 
————_—— Bleach- p gain, duction, gain mangan- 
Bleaching Agent Ya Other chemicals %a  Conen., % gery Time, hr. Initial Final pls. pts. tond ate no.& 
Sodium hydrosulfite 1 Sulfur dioxide 0.5 4 66 0.75 On0? 6.5 if 4 es 132 
as needed for 
initial pH ad- 
justment sodium 
tripolyphos- 
phate : 
Hydrogen peroxide 2 Epsom salts 0.05 12 85 1.75 10.5 10.3 hey 3 1.30 127 
Sodium silicate 5.0 
Sodium hydroxide 1.3 5 3 
Chlorine dioxide 10¢ None eee: 12 62 4 6.5 5.8 18 6 0.98 12 
Sodium hypochlorite 10° Sodium hydroxide 1.3 12 32 iL 2s 10.4 9.2 30 7 0.61 118 
Chlorine 16 None os 3.5 23 Ibe) One a 3 5 6.03 81 
Sodium hydroxide 5.7 None ee 12 66 1.5 11.2 9.4 


(2) Basis: ovendry pulp. 
(b) Before addition of hydrosulfite and poly phosfate. 
es As available chlorine. 


4) Cost data (cts./Ib.): sodium hydrosulfite, 24; sodium tripolyphosfate, 10; sodium peroxide, 20.5; hydrogen peroxide (100%), 51.4; epsom salts, 5.0; so- 


dium silicate, 1.5; chlorine dioxide, 22.4; sodium hypochlorite, 8.5; sodium hydroxide, 3.8; chlorine, 4.0; steam, 0.07. 


(¢) Permanganate number of unbleached pulp, ovendry pulp, 135. 


by peroxide. Sodium hydrosulfite, as might be ex- 
pected, did not increase the brightness a great deal. 
The chlorine-caustic extraction two-stage treatment 
probably did not actually have any brightening action 
at all on the remaining pulp, but merely dissolved out 
the darkest components. The peroxide bleach would 
probably have brightened up much better with an ini- 
tial acid sour (1). 


BLEACHING SHRINKAGE 


The raw and bleached pulps were analyzed for alpha, 
beta, and gamma-cellulose using the procedure set 
forth in TAPPI Standard T 429 m-48 while taking 
into consideration the work of Launer (2) which covers 
the analysis of groundwood type pulps. 

Lignin was determined separately by TAPPI Stand- 
ard T 222 m-54. This value was then subtracted from 
the alpha-cellulose value of T 429 since, according to 
Launer, the lignin is effectively all in the alpha-cellulose 
portion. The reported alpha-cellulose is then this 
net figure. The beta and gamma-cellulose figures re- 
main as determined in T 429. 

Yields were also determined on the bleaches. 

These results are shown in Fig. 2. The length of the 
bars illustrates the values on the raw pulp basis. 

It is considered significant that the total alpha, beta, 
and gamma-cellulose of the sodium hydrosulfite, per- 
oxide, and sodium hypochlorite bleaches is close to 73% 
of the raw pulp in each case, whereas the lignin is suc- 
cessively diminished. 


UNBLEACHED PULP. 


[Lien 19.7% | = CELLULOSE-59% B-2% |i-97% 
___ SODIUM HYDROSUL FITE Me = 
| LicNIN-2L0% | = CELLULOSE-617%—-BLEACHED PULP BASIS | 4-1'% [2:72 | 
PEROXIDE = 
LIGNIN— 18. 8 % | =~ CELLULOSE-63 7 B-10% [2-87 | 


SODIUM HYPOCHLORITE 
| Licnin-17. 44] ~ CELLULOSE- 63 % 


a sel heemey 
B-\2% | 1-8 | 
aes 


CHLORINE DIOXIDE 


| LIGNIN=1e 5% | CELLULOSE —58 7% B-i4% [3 “9% | 
CHLORINE—SODIUM HYDROXIDE 
[Lichinv-i2.77]=CELLULOSE —59 7 B-18% [2-107] 


Fig. 2. Bleaching yields and pulp analyses 
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In the case of the chlorine dioxide bleach, the lignin 


is reduced to the same value as in the sodium hypochlo- _ 
rite bleach but the alpha-cellulose is further reduced, — 


part of it apparently showing up as beta, and gamma-_ 
cellulose. 4 


In the chlorine bleach followed by caustic extraction, : 


the lignin is reduced to 45% of the amount in the raw 


the alpha-cellulose is probably degraded. 
In other work done with unbleached pulp of this type, 


it has appeared that approximately 8-10% of the pulp © 
can be removed as colloidal matter during dewatering ~ 


and washing. This is offered as an explanation of the 
approximately 8% shrinkage in the sodium hydrosul- 
fite and peroxide bleaches. 


out the excess bleach. 


(Note: The fiber classification does not reflect this loss in 


fines, since all the pulp, including the consistency determination, — 
was caught on coarse filter papers through which the colloidal — 


matter can pass, whereas, the yield determinations were made by 
evaporating wet pulp samples. ) 


Furthermore, other data have indicated that in high 
yield semi-chemical pulps, not all the lignin is acid insol- 
uble and that the value obtained by the 72% sulfuric 
acid method will be low. It is believed that the actual 
amount of lignin in the unbleached pulp is somewhat 
greater than the 19.7% shown. Also the retention of the 


pulp at an elevated temperature during hydrosulfite | 
bleaching could cause the lignin to react so as to become 


less acid soluble. If a substantial part of the total 


lignin is now removed during washing (and tests have | 


indicated that about half of the filtrate solids are lignin) 


it is possible for the amount of lignin remaining in the 


pulp after the sodium hydrosulfite bleach to be coinci- 
dentally quite close to that in the raw pulp; i.e., 19.3 
versus 19.7%. 

FREENESS IN BEATING 


The raw and bleached pulps were subjected to beater 


evaluations, following TAPPI Standard Method T 200 ~ 
m-45. Figure 3 shows the change in freeness during. 
beating. It is quite noteworthy that while all the 
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BO lee 20% 


pulp, but the alpha-cellulose is at the same time re- 
duced to 70% of that in the raw pulp. Again, part of © 


Tt is postulated that this — 
is solely a mechanical loss that occurred while washing © 


Tappi_ 
fi 


' 


4 


| 


CANADIAN STANDARD FREENESS 


Beating Time, Minutes 


Fig. 3. Loss of freeness during beating 


pulps would be considered “easy beating” the relative 
| positions of the curves do not follow the hemi-cellulose 
content or the unbeaten fiber classification as shown in 


) Table II as would be expected. For example, the 


fiber classification of the chlorine-caustic extraction 
) pulp might indicate that it would have a freeness close 
| to the unbleached pulp which was not the case. Instead, 
) the lignin content or the amount of intact fiber sheath it 
' reflects is apparently the determining factor. 

The shape of the chlorine-sodium hydroxide curve 
) after the first 5 min. is explained not as a true increase 
| in drainage rate but only as an increase in the value 
determined by the freeness test. It was quite apparent 
| during the making of the handsheets that actually the 
| drainage rate dropped throughout the run. 
It is postulated that the order of the freenesses at 
time “zero’’ is governed by a sensitivity to “hydra- 
j tion” as influenced by the bleach. All the pulps re- 
| ceived about the same handling, with the exception of 
| the chlorine-sodium hydroxide, which, naturally, re- 
ceived double handling because of its two stages. 
| These tests along with a variety of others that have 
_ been run in the laboratory indicate that the drop in free- 
“ness during bleaching is substantially independent of the 
‘amount of bleaching agent used and, instead, may be 
‘the result of the physical work done on the fiber while 
_ the pulp is sensitized by the bleach. 


| BURST, TEAR, AND TENSILE 
_ The TAPPI burst factor, tear factor, and tensile 


Table II. Fiber Classification 


On On On On Through 
Mesh 14 30 50 100 100 
Unbeaten 
Unbleached i 39 14 40 
Sodium hydrosulphite 0 5 34 20 41 
Peroxide 0) 6 29 16 49 
Chlorine dioxide 0 4 36 23 37 
Sodium hypochlorite 0) 5 34 20 41 
Chlorine-sodium (0) 5 41 20 34 
hydroxide 

: Beaten 30 Minutes 
Unbleached 0.2 2.6 27 i1?/ 53 
Sodium hydrosulphite 0 2.9 29 ile 51 
Peroxide 0.4 ile) 29 18 51 
Chlorine dioxide 0 Bl 31 19 48 
_ Sodium hypochlorite 0 2. 29 18 51 


Chlorine-sodium 
hydroxide 


* Blinded screens and could not be run. 
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Fig. 4. Mullen development during beating 


breaking length were run according to TAPPI Stand- 
ard 'T 220 m-538. They are plotted against freeness in 
Figs. 4, 5, and 6. 

The sodium hydrosulfite bleach developed no 
strength over that in the unbleached pulp. The per- 
oxide, chlorine dioxide, and sodium hypochlorite bleaches 
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CHLoeine — 
Sooium Hyoeoxive 
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oxive, SOOM HyvPocey 
i A 


30) + — 


20 Je —- — = 


Tapp: Teak Factoe 


Soo #400 300 200 100 ° 
CANADIAN STANDARD FREENESS 


Fig. 5. Tear development during beating 


apparently conditioned the pulp to develop some addi- 
tional strength which shows up after some beating. 
The burst factor graph is especially interesting in that 
the lines apparently cross at about 275 freeness. 

The chlorine-sodium hydroxide has a far higher 
burst and tensile than the others and the tear strength 
also starts off quite high but soon drops as a result of 
beating. 


8, 000F- 


Beeaking LENGTH, METERS 


500 400 300 200 Joo ° 
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Fig. 6. Tensile strength during beating 
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ZERO SPAN TENSILE 


Figure 7 displays a rather confused but very interest- 
ing set of lines representing a plot of zero span breaking 
length versus freeness developed during beating. 

The unbleached pulp apparently develops some 
strength during beating, possibly by making a more 
uniform pulp which forms a smoother sheet that fills 
the jaws of the grips better and results in a higher 
strength. However, after beating, the fibers are ap- 
parently damaged and the strength falls off. 

The sodium hydrosulfite follows the same develop- 
ment although there appears to be another factor in- 
volved that suppresses the development of a maximum. 
The chlorine dioxide bleach also shows the same inter- 
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Fig. 7. Zero span during beating 


action with a slight dip before the maximum. The low 
position of the chlorine dioxide line is undoubtedly a 
reflection of the reduced alpha-cellulose content. In 
the case of the sodium hypochlorite and peroxide 
bleaches this dip effect is very much pronounced. 

As usual the chlorine-sodium hydroxide starts at a 
high value, then as the freeness goes through a mini- 
mum it follows the same pattern dipping before rising 
and finally tapers off to a lower value toward the con- 
clusion of the beating. 

While it was first thought that there might be some- 
thing in the testing procedure that resulted in such a 
confusion of lines, upon investigation it was established 
that the test values of the octuplicate samples were too 
close together and the pattern too well repeated to be 
the result of anything but a response to the interplay of 
factors. Furthermore the variations were much too 
great to be considered deviations from a smooth curve. 
This will bear further investigation. 


APPARENT DENSITY AND OPACITY 


The plot of apparent density versus freeness during 
beating (Fig. 8) is interesting in that it shows an in- 
creased sensitivity to beating after bleaching. For 
while the relationship between apparent density and 
freeness is essentially linear in the case of the unbleached 
pulp, the bleached pulps have a marked degree of cur- 
vature. 

The high level of apparent density of the peroxide 
bleach is reflected_in the fiber classification results in 
Table II where a reduced amount of material retained 
on the 50-mesh screen and large amount of material 
passing 100 mesh is found. Itis worth noting, however, 
that this does not result in an improvement in strength. 
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APPARENT DENSITY, 9:/6° 


Soo 400 300 200 100 
CANADIAN STANDARD FREENESS 


Fig. 8. Apparent density during beating 


In the same way, the fiber classification would lead one — 
to expect that the chlorine-sodium hydroxide bleach 
would have the least apparent density, but, perversely 
the opposite is true. 

The shape of the chlorine-sodium hydroxide curve is _ 
interesting in that after increasing in apparent density 
very rapidly, it goes through a maximum, and then _ 
after the freeness curve reverses, it drops and levels off — 
at a density only slightly greater than the unbeaten — 
pulp. | 

This chlorine-sodium hydroxide is also a case by itself — 
in Fig. 9, the other bleaches show very little drop in’ 
opacity as a result of beating, while following the — 
same order for brightness gain. The chlorine-sodium — 
hydroxide treatment with no brightness gain has an 
initial opacity equivalent to the brightest and then | 
drops very fast until eventually it levels off. | 


FIBER CLASSIFICATION 


The fiber classification results with the Clark classi- 
fier have been referred to previously. Classifications 
were made on the unbeaten pulp as well as that which » 
was beaten for 30 min. In the case of the chlorine-_ 
sodium hydroxide bleach, the drainage rate was so low — 
that the water could not be made to flow through the — 
screens at a sufficient rate to keep from overflowing the | 
machine. It was thought that any change in procedure 
to circumvent this would so affect the results as to ren- 
der them not worth while. 

The small fines content of the unbeaten chlorine- 
sodium hydroxide pulp is probably due to dissolution of 
the particles having the greatest surface area and pre- 
sumably also the greatest amount of lignin. “ 

Otherwise, in spite of the variations in classifications — 
of the unbeaten pulp, the beaten pulps all have about © 
the same classification. 3 


CONCLUSIONS 


Sodium hydrosulphite bleaching of very high yield 
pulp does not appear to effect any substantial change 
in the major components of the pulp other than a small — 
overall brightening and possibly a decrease in the acid 
solubility of the lignin. The fiber bonding strength is 
unchanged as compared to the unbleached pulp in burst, 
tear, and tensile. However, the drastic conditions — 
of the bleach do appear to influence a breakdown of the ‘| 
30 and 50-mesh fibers into 100-mesh material and this — 
results in a slight increase in apparent density and zero — 
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Fig. 9. Opacity changes during beating 


# span tensile and a slight decrease in opacity. 

__ The peroxide bleach appears to attack the lignin, 
) reducing the amount of it and producing a large amount 
| of fines. Thus, the apparent density and zero span 
are high. The slightly higher fiber bonding strength 
shown in the tensile curves is probably also influenced 
by the bleach. 

Chlorine dioxide dissolves more of the lignin than 
peroxide and also reduces the alpha-cellulose. As a 
) result of these two factors, more of this pulp is found on 
| the 100-mesh screen than on any other. Thus, the 
i apparent density is high but not as high as in the per- 
/ oxide bleach where so many fines were produced. The 
low zero span also reflects the reduced alpha-cellulose 
‘content. Of the two factors, the high apparent density 
i ; ; 
| appears to exert a greater influence than the low zero 
| span and improved strengths result as compared with 
| the unbleached pulp. 

The sodium hypochlorite reacts in a slightly different 
smanner again. The chemical attack removes about as 
‘much lignin as does the chlorine dioxide, while the 
| cellulose is less attacked. The result is a high bright- 
}ness and good strength. While the fiber classification 
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The rates of acetylation of acetic acid-swollen wood pulp/- 
cotton linters mixtures were determined by a reproducible 
high dilution acetylation procedure. In general, in 
sulfuric acid catalyzed acetylation reactions wood 
pulp reacted more rapidly than cotton linters. As ex- 
pected, when the sulfuric acid catalyst was incor- 
porated in the acetic acid-acetic anhydride acetylation 
mixture, wood pulp/cotton linters blends reacted at a rate 
intermediate between the rates for the individual cellulose 
sources. However, when the sulfuric acid was added to 
the swollen cellulose prior to the addition of acetic anhy- 
dride, wood pulp/cotton linters blends reacted more slowly 
than the pure components. By applying the sulphuric 
acid solution to preswollen wood pulp and cotton linters in 
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and therefore apparent density are the same as for the 
sodium hydrosulfite, the zero Span, burst, tear, and 
tensile are higher. This means that the fibers them- 
selves are stronger and are more strongly bonded to 
each other. 

The chlorine-sodium hydroxide is obviously a com- 
pletely different kind of bleach. Thirty per cent of the 
alpha-cellulose and 55% of the lignin have been removed; 
furthermore, the fines passing 100-mesh are very low. 
Instead of this resulting in a high brightness and free- 
ness, the former is substantially unchanged and the 
latter has been greatly reduced. This purification of 
the pulp has increased its burst, unbeaten tear, ten- 
sile, unbeaten zero span tensile, and apparent density 
tremendously. It is a strong but not a tough pulp and 
a little beating drops the tear and zero span very rap- 
idly. The drop in fiber strength, as shown in the 
zero span curve, which drops the greatest amount of all 
the bleaches during 30 min. of beating, apparently 
balances the increase in fiber bonding due to hydration 
during beating because burst and tensile remain close to 
constant. 

Thus, it is evident that the situation is complex and 
the interactions of the variables are pronounced. The 
overall effects are clearly shown; however, a statistical 
treatment of many more data than have been accumu- 
lated would be required to determine the actual signifi- 
cance of the variations found. 

This work shows, however, that the different bleach- 
ing agents have quite different effects on the physical 
and chemical properties of a high yield semichemical 
pulp, pointing to the possibilities of “tailoring” a 
bleaching sequence to a specific end use. 
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“Acetylation of Blends of Wood Pulp and Cotton Linters 


| ARNOLD J. ROSENTHAL and B. B. WHITE 


separate containers, and then blending for acetylation, a 
rate intermediate between that for pure wood pulp and 
pure cotton linters was again observed. The phenomenon 
has been attributed to the preferential adsorption of the 
sulfuric acid by the wood pulp component of the cellulose 
blend. The results have implications in large scale reac- 
tions of blends of celluloses. 


IN MANY commercial processes for the manufac- 
ture of cellulose acetate the cellulose is made to react 
with acetic anhydride in acetic acid solution using 
sulfuric acid as catalyst. The progress of the reaction 
is readily apparent because the cellulose is insoluble in 
the reaction medium whereas the acetylated product 
dissolves. 

There are numerous practical reasons for desiring to 
measure the reactivity of a cellulose sample in the acety- 
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Fig. 1. Arrangement for light transmission measure- 
ments 


lation reaction (1). For example, it would be useful to: 


(a) Compare cellulose samples from different suppliers. 
(b) Study the effects of pulp processing variables. 

(c) Assess the effectiveness of cellulose swelling procedures. 
(d) Study the chemical kinetics of the acetylation reaction. 


To this end many investigators have reported on the 
feasibility of conducting acetylation tests. Borgin (2, 
3, 4), Blume and co-workers (5), and Malm and co- 
workers (6) have made recent significant literature con- 
tributions in this field. 

A procedure is described in detail in this paper for 
comparing cellulose reactivities which offers some inter- 
pretive advantages over procedures previously reported. 
Application of this acetylation procedure has disclosed 
an interesting phenomenon in the acetylation of blends 
of wood pulp and cotton linters celluloses. 


EXPERIMENTAL 


Acetylation Rate Procedure 


The acetylation procedure consists of reacting a pre- 
swollen cellulose sample with acetic anhydride and sul- 
phuric acid at relatively high dilution (~2% cellulose) 
in acetic acid. The reaction is conducted in a stirred 
reaction flask immersed in a constant temperature bath. 
At high cellulose dilution there is no difficulty in main- 
taining an isothermal reaction. The course of the re- 
action is followed by measuring the light transmission 
of aliquots removed from the reaction flask from time 
to time. 

The light transmission measurements are made in a 
Lumertron Model 402-E photoelectric colorimeter in a 
manner so that the effect of any color absorption in the 
reaction mixture is minimized and the scattering effect 
of undissolved (presumably unacetylated) cellulose par- 
ticles is exaggerated. Figure 1 illustrates that when the 
sample holder is in position A, adjacent to the photo- 
cell, the loss in transmission due to scattering by un- 
dissolved particles is minimized; whereas when the 
sample holder is in position B, farther from the photo- 
cell, the loss in transmission due to scattering is exag- 
gerated. Reduction in transmission due to color of the 
solution should be identical in both positions. The 
ratio of transmission in position A to transmission in 
position B, ie., T4/Tz, is indicative of the concentra- 
tion of undissolved cellulose in suspension, and inde- 
pendent of the solution color. 
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Table I. Optical Calibration Data 
Cotton linters no. 5 


Suspension, Yo TA TB Ta/Ts 

0.0 100 98.7 1.02 

Ope 88 .6 50.9 Ne 7/ 

0.2 79.3 26.9 PAS) 

0.3 70.9 16.8 4.1 

0.4 65.1 10.3 6.2 

0.6 52.3 3.5 14.6 

0.8 44.3 1.8 24.1 

1.0 36.4 1.2 29.7 
eek SS 


By making 74 and 7’, light transmission measure- 
ments on suspensions containing known concentrations 
of acid-degraded cellulose particles it is possible to estab- 
lish the relationship of 74/7’ ratio to concentration. 
One per cent slurries of wood pulp and cotton linters 
celluloses in 2.5% sulphuric acid/97.5% acetic acid were 
degraded for periods from 16 to 64 hr. Aliquots of 
these suspensions were diluted with acetic acid (contain- 
ing 2.0% of high clarity cellulose acetate to slow the 
settling of the suspension) to provide known suspension 
concentrations between 0.05% and 1.0%. The meas- 
urements were made with 620my light. A typical set | 
of data for a cotton linters suspension is shown in Table — 
I. The averaged results for five cotton linters samples 
and for two wood pulp samples are shown in Fig. 2. ~ 
This figure shows that Log (7'4/7's) versus concentra- — 
tion produces straight line plots over the range 0 toy 
0.4% concentration, but that the relationship differs 
for wood pulp and cotton linters. Thus, over this range | 
the Beer-Lambert relationship is applicable. 


Log 74 = ke 


WOOD PULP f 
TAS 
(4) LOG Te= 3.3(C) Yi 


10 G ip 


Ss 


COTTON LINTERS 
LOG a 2.2(C) 


@, 
f 


A 
0.0 1.0 


.2 0.4 0.6 0.8 
SLURRY CONCENTRATION (C) % 
Fig. 2. Light transmission calibration 
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Table II. Acetylation Clearing Rate Data 
| 2.0 g. pretreated cotton linters: 0.023 g. unactivated cotton 


linters 
Log Ta/Te 
Time, min. TA Tp Log Ta/Tp peaerpeled (or 
13 79.8 8.5 0.973 0.964 
20 93.7 39.1 0.379 0.370 
24 ied 80.5 0.084 0.075 
29 98.4 90.0 0.039 0.030 
34 98.8 92.0 0.031 0.022 
39 97.6 89.7 0.037 0.028 
43 98.4 91.8 0.030 0.021 
57 98.5 Qik Is 0.032 0.023 
Blank 100.0 97.8 0.009 ie 


) in which k for: 


Cotton linters = 2.2 
Wood pulp = 3.3 


| The average diameter of the cotton linters particles 
| which formed on acid degradation was less than the 
{ average diameter of the wood pulp particles. The 
i ranges, by microscopic examination, were from 7 to 41 
| for cotton and 14 to 63 » for wood pulp. Prolonged 
acid degradation did not alter these particle size dis- 
i) tributions. This particle size range difference (7) ac- 
/ counts for the difference in light scattering between the 
two cellulose types. 

Now if first order reaction kinetics are assumed, 1.e., 
| the rate of disappearance of unacetylated cellulose, c, 
/ 1s proportional to the amount remaining, one would ex- 
| pect a straight line plot of Log (c) versus t. Incorporat- 
jing the Beer-Lambert : relationship established pre- 
| viously one would expect a straight line plot of Log 
'(T4/Ts) versus t. 
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Fig. 3. Acetylation rate 
2.0 g. activated linters; 0.023 g. unactivated linters. 
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A check of the calibration procedure was made by 
conducting an acetylation in which 0.0234 g. of unpre- 
treated cotton linters was mixed with 2.0 g. of pre- 
treated cotton linters at the start of the acetylation re- 


action. The total volume of the reaction mixture was 
200 ml. The optical transmission data are shown in 
Table II. By plotting Log (74/7) versus time on 


semi-log coordinate paper (Fig. 3) a sharp break is ob- 
served at Log (74/Ts) = 0.0255 which is equivalent 
to 0.023 g. of cellulose in suspension. 

The usefulness of this procedure can be illustrated by 
the data in Table III and Fig. 4. In Fig. 4, line A rep- 
resents the light transmission data for the run as spec- 
ified in Table III. Note the break corresponding to 
0.6% of the cellulose incompletely activated. The 
same pulp pretreated for 6 min. at 25°C. gave line B, 
showing complete activation. 

In the subsequent work, in which various celluloses 
were to be compared, the swelling stage was standard- 
ized at 15 min., adequate for all the cellulose samples. 
So long as the pretreatment was adequate for complete 


Table UI. Proportions for High Dilution Acetylation 
Procedure 


Swelling stage 
4.0 g. wood pulp (8% H:O) 
1.4 ml. acetic acid 
Agitate 4 min. at 25°C. 
Catalyst sorption stage 
0.30 ml. sulphuric acid 
2.8 ml. acetic acid 
Agitate 5 min. at 25°C. 
Acetylation 
150 ml. of 7% acetic anhydride 45°C. 
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Table IV. Cellulose Activation Procedures 


Table V. Acetylation of Cellulose Blends 


One stage Two stage 


Swelling stage 4.0 g. cellulose 4.0 g. cellulose 

1.4 ml. acetic acid 1.4 ml. acetic acid 

15 min. at 25°C. 15 min. at 25°C. 

Catalyst sorption None 0.30 ml. sulfuric acid 
stage 2.8 ml. acetic acid 


5 min. at 25°C. 


activation, i.e., the optical data showed no break, a 
cellulose reaction rate could be specified by a time to 
reach a predetermined residue. Clearing time was spec- 
ified as the time required for 99.9% of the cellulose to 
dissolve. In the case of curve B this would be 21 min. 


RESULTS 


Two Cellulose Acetylation Mechanisms 


Two distinct acetylation mechanisms can be observed 
depending on a relatively minor modification of the pre- 
treating procedure as shown in Table IV. In the ab- 
sence of acetic anhydride sulphuric acid is reversibly 
adsorbed from acetic acid onto cellulose (8). In the 
catalyst sorption step, Fig. 5, it distributes itself on 
sites throughout the cellulose fiber. In the presence of 
acetic anhydride sulfuric acid is chemically bound to 
the cellulose (9) at such a rapid rate that it cannot mi- 
grate into the fiber and is not present therein unless it 
was there beforehand. Thus in the one stage pretreat- 
ment routine, all the sulfuric acid catalyst is bound to 
the surface of the fiber, and the reaction proceeds from 
the surface only. In the two-stage pretreatment the 
catalyst sorbed throughout the fiber permits a more 
rapid overall reaction. 


Acetylation of Wood Pulp/Cotton Linters Blends 


In Table V acetylation clearing rate data are shown 
for a cotton linters sample, an acetylation grade wood 
pulp sample and 50/50 blends of the two. When one- 
stage pretreatment was used the acetylation clearing 


ACTIVATION: 
ONE STAGE 


ACTIVATION 
TWO STAGE 


BEFORE ADDITION 
OF ACETIC ANHYDRIDE 


AFTER ADDITION 
OF ACETIC ANHYDRIDE 


| 


Two acetylation mechanisms 


e= H2S04 


Fig. 5. 


—Time for 99.9% iia aiais min.— 


Composition of One stage wo stage 


cellulose blend activation activation 
100% cotton 49, 48° 25, 27 
50/50 42, 43 31, 36 
100% wood pulp 33, 33 23, 22 


a The two numbers are the reaction times for replicate acetylations 


time for the 50/50 blend fell between the 100% wood 
pulp and the 100% linters clearing times. When two- 
stage pretreatment was used, 1.e., swelling with acetic 
acid followed by equilibrium sorption of sulfuric acid, 
acetylation clearing times for the 50 /50 blend were sig- 
nificantly longer than the clearing times for the 100% 
cellulose type acetylations. The same results are shown 
in Fig. 6 in which the dotted lines indicate 2 sigma, con- 
trol limits for chance variation. 


Figure 7 shows acetylation clearing times after two- | 


stage pretreatment for a range of wood pulp/cotton 
linters proportions. Note in these data that the ad- 
dition of only 10% cotton linters to wood pulp caused the 


acetylation clearing time to be prolonged significantly 
whereas the addition of 10% wood pulp to cotton lint-— 


ers did not prolong the reaction. 


The anomalous clearing time increase for blends oc- 
Therefore, 
the probable source of the slowed reaction is an unequal — 
distribution of the sulfuric acid catalyst between the | 
wood pulp and the cotton linters during the catalyst. : 
The slowness of the clearing time of — 
the cellulose blend containing only 10% cotton linters — 
suggests that it is the cotton linters which does not sorb 


curred only after two-stage pretreatment. 


sorption stage. 


its proportionate share of the sulfuric acid catalyst. 


Richter and co-workers (8) have reported Langmuir 
adsorption isotherm data for systems of cellulose, sul- 


furic acid and acetic acid. They report a maximum 
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sorption capacity of 11.3% for an acetate grade wood 


‘pulp and 9.2% for an acetate grade linters, thus indi- 
jeating that a disproportionate distribution of sulfuric 
/acid in a cellulose blend is quite likely. 

- The critical experiment was to pretreat cotton linters 
and wood pulp individually using the two-stage pre- 
“treatment procedure, and then to combine them for 


acetylation. The results in Fig. 8 show that in this 
case the blend acetylation clearing time falls between 
the 100% pulp and 100% linters acetylation times. 
hese results are considered as confirmation of the hy- 
pothesis that the cause of the blend clearing time anom- 


This paper reports adaptations of established methods and 
ithe development of new techniques for the characteriza- 
\tion of the physical structure of clay-starch coating films. 
The methods used are applicable to other coating systems. 
Methods used for the structural characterization of iso- 
lated coating films include low temperature gas adsorption 
for the measurement of surface area, pore distribution and 
internal void volume, and an x-ray diffraction technique 
for the measurement of clay particle orientation. With 
certain selected experiments it was shown that these 
methods detect and describe differences in the physical 
structure of coatings. The system developed is considered 
to be most useful in the comparison of effects of coating 
variables on structure. Further work with the system 
described herein should lead to a more fundamental un- 
derstanding of variations in the end-use properties of 
coated papers. 


Davin J. Kraskr, Graduate Student, The Institute of Paper Chemistry, 
Appleton, Wis.; present address, The Oxford Paper Co., Rumford, Me. 
Work performed at The Institute of Paper Chemistry. 
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ally is the preferential sorption of sulfuric acid from 
one cellulose to the other. 
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Methods for the Analysis of the Physical 
Structure of Clay-Starch Coating Films 


DAVID J. KRASKE 


Tue literature of the coating field contains 
literally hundreds of articles relating the end-use prop- 
erties of coated papers such as gloss, smoothness, and 
ink receptivity to the coating component and proc-— 
ess variables. This work has been useful in the de- 
velopment and improvement of coated papers and 
will continue to serve a useful function in the field 
of coating technology. However, information ob- 
tained from such tests is necessarily restricted in its 
interpretation. 

The chief difficulty with end-use testing lies in the 
fact that the test results, as presently obtained, have 
no clear-cut quantitative significance. For example, 
the several ink receptivity tests may be considered to 
be dependent upon the size of the pores in the coating, 
the smoothness of the coating surface, the contact 
angle between the coating surface and the ink vehicle, 
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and the pressure applied during the spreading of the 
ink. The results obtained from such a test may re- 
flect changes in any one of these variables without 
indicating which one is responsible. Additional tests 
such as gloss or smoothness may shed light upon the 
observed variation but they cannot always provide 
the full answer. 

In recent years, a more fundamental approach to the 
problems existing in the coating field has been adopted 
particularly with respect to dispersant performance and 
coating color rheology problems. The work reported 
in this paper provides a basis for extending this funda- 
mental approach to an evaluation of the physical struc- 
ture of clay-starch coatings. Since the structural 
criteria selected for use in this study have direct re- 
lationships to many of the common end-use properties, 
extension of this work should make possible a more 
thorough understanding of the uses and limitations of 
the end-use tests presently employed. It may also 
lead to a more fundamental understanding of certain 
phenomena occurring in the coating process: vehicle 
and adhesive migration, the loss of strength, and the 
development of gloss in supercalendering, and so on. 


THE ANALYSIS OF COATING STRUCTURE 


The complexities involved in the analysis of coating 
structure are indicated by the few attempts made im 
the past to characterize structure. Carson (1) used 
an air permeability technique to arrive at the con- 
clusion that the pores in a single- and double-coated 
book paper average 0.30 and 0.20 yw in radius, respec- 
tively. The method used was rather sensitive to the 
presence of very large pores and pinholes in the sheet. 
Tollenaar (2) has developed a fluid permeability tech- 
nique for pore analysis that does not differentiate be- 
tween pore size and number. Other than these two 
investigations, nothing in the literature deals directly 
with the measurement of the structural characteristics 
of coatings. 

The system for the evaluation of coating structure 
and the effects of certain variables on structure which 
is described in the remainder of this paper provides a 
more direct attack upon the problem of coating struc- 
ture analysis than any previously reported work. 

The following structural criteria were chosen for use 
in this study: 


Free, or unbonded, surface area. 
Pore size distribution. 

Internal void volume. 

Clay particle orientation. 


PN 


Each of these physical measurements, in addition to 
fixing a structural feature of coatings, has a direct 
bearing on several end-use properties. 


Surface Area 


The surface area of the coatings was determined by 
means of low temperature nitrogen adsorption using 
the Brunauer, Emmett and Teller (3) method of data 
interpretation. The apparatus and techniques used 
were identical to those reported by Haselton (4) and 
Merchant (5). The size of the isolated coating samples 
used in these experiments was necessarily small and 
made requisite great care in the determination of the 
nitrogen adsorption isotherm. The method has ex- 
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cellent reproducibility but the area values obtained 
must be qualified as “area accessible to nitrogen mol- 
ecules.” 


Pore Distribution and Void Volume 


The pore distribution and the internal void volume of 
coatings may be obtained by several methods; elec- 
tron microscopy (6), mercury intrusion (7), gas per- 
meation (8), and gas adsorption (9). Gas adsorption, 
which has been experimentally checked against electron 
microscopy and mercury intrusion methods (6, 7), 
was used in this work. The Pierce method of data 
interpretation (9) was used in spite of certain slightly 
objectionable details. 

Again, the techniques and apparatus used were those 
described by Haselton (4) and Merchant (4) with only 
slight modifications. It was found to be necessary to 
start the desorption branch of the isotherm from the 
point of complete sample saturation in order to accu- 
rately locate the curve (10). The useful desorption data 
were obtained at values of relative pressure between 
0.95 and 0.99. Care was necessary to assure that each 


desorption reading was taken at equilibrium. The | 


; 
| 


. 


estimated precision of the pore data obtained from the- 
desorption isotherms varies from 6% at a pore radius 
of 0.1 » to 3% at 0.03 uw radius. Above a radius of — 
0.10 u the precision rapidly deteriorates. ; 
It should be noted that the pore distributions ob- 
tained by the Pierce method are based upon effective 
circular radius. Actually, the pores in coatings may 
exist in a variety of shapes and the results presented here ~ 
must be evaluated with this in mind. The gas adsorp- 


tion method will detect pores of at least 0.50 » radius _ 


but is not suited for quantitative analysis of pores of © 
this size. 
The internal void volume of isolated coatings was — 


obtained by extrapolation of the desorption branch of — 


the nitrogen sorption isotherm to the saturation axis. 
This procedure yields the volume of gas which, when 
condensed, will just fill the pores of the coating sample. 
This value can be recalculated in terms of the void 
volume of the coating. Ries and co-workers (11) have 
checked void volumes determined by this method 


against mercury displacement values and found good — 


agreement. In the present work, a similar agreement 


was obtained between the nitrogen sorption and 


mercury methods when a heavyweight coating was 
examined. Attempts to check these two methods with 
lightweight coatings was unsatisfactory due to the fact 


that the surface roughness of lightweight coatings con- | 
tributed substantially to their void volume as deter-— 


mined by mercury displacement. 


Clay Particle Orientation 


The analysis of clay particle orientation in coatings — 
Similar 
methods have been extensively used in the field of — 
metalworking. The method used in this work is an — 


was based on x-ray diffraction principles. 


adaptation and extension of a technique originally de- 
veloped by Field and Merchant (12). 


All regularly, minutely spaced planes (or, more cor-_ 
rectly, atoms) are capable of diffracting an x-ray beam 4 
incident upon them at certain angles. The angle at 3 
which diffraction occurs is related to the spacing of the : 


dur 


fi ee Hise te- = eee 


crystal planes through Bragg’s law (13): | 
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nm\ = 2d sin 6 


1_where @ is the angle between the incident beam and the 
» surface of the crystal plane, d is the distance between 
| the crystal planes in A, d is the wavelength in A of the 
XtTays employed and n is the diffraction order. The 
intensity of the diffracted x-ray beam at an angle @ is 
_ proportional to the number of crystal planes in the mass 
| _of material properly oriented for diffraction (see Fig. 1). 
_ The kaolin clays used in paper coating have a 
/ crystal structure which is represented schematically 
) in Fig. 2 (14). The familar platelike form of the kaolin 
) particle (Fig. 3) is composed of many of the structural 
units shown in Fig. 2 arranged in such a manner that 
the (001) crystal plane is parallel to the large surface 
of the clay particle (14). The ratio of the greatest 
‘ diameter of the clay particle to its thickness may range 
/ from 3 to 17 (15). 
ii Referring again to Fig. 1, case I represents the situa- 
/ tion normally found in x-ray diffractometers ; that is, 
| the specimen surface forms an angle @ with the incident 
‘xray beam. Therefore, diffraction intensity recorded 
) with the sample in this position may be assumed to be 
from those particles which are oriented with their 
| large surfaces parallel to the plane of the specimen sur- 
) face. In case II the specimen has been tilted to an 
jangle a to its normal position; diffraction now occurs 
‘| from those kaolin particles oriented such that their 
| large surfaces make an angle a to the specimen surface. 
It is reasonable that a definition of the extent of orienta- 
/ tion of the clay particles, with respect to the plane of 
‘the specimen surface, may be obtained by measuring 
| the x-ray intensity diffracted from the coating sample 


CASE 2 


Fig. 1. Diffraction in crystalline powders 
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Fig. 2. Kaolinite crystal structure (taken from Brindley, 
14) 


when it is positioned at various values of the tilting 
angle. 

Matter absorbs x-rays to an extent dependent upoo 
the wavelength of the x-rays and certain characteristics 
of the matter. Since the path length of the X-rays in 
the sample varies with the tilting angle a, it is necessary 
to correct for differences in the absorption of x-rays 
when the sample is tilted. 


Let 

I) = the incident x-ray intensity 

I, = the incident x-ray intensity at point A 

I, = the diffracted intensity in the normal case 

Tq = the diffracted intensity in the general case 

dz = a small increment of sample thickness along path « 

D = the fraction of the incident x-rays scattered per unit 
thickness of the sample 

x = the path length of the incident x-rays in the sample 

y = the path length of the diffracted x-rays in the sample 

t = the thickness of the sample in centimeters 

é = the base of natural logarithms 

# = the linear absorption coefficient of the material in the 
specimen 

6 =a convenient Bragg angle, in degrees 

a = the tilting angle in degrees 


ae 


Fig. 3. Electromicrograph of kaolin clay 1.0 to 2.0 mu 
fraction. 8000 
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Working with the general situation (Case II, Fig. 4) 
the x-ray intensity reaching point A is 


Me = Ipe-He @) 


The incident beam, in passing through the small in- 
crement of thickness dz at point A, contributes a minute 
fraction D of its energy to the diffracted beam 


at point A dle = IeDdx = Ine-veDdx (2) 


The portion of the beam which is diffracted at point A 
loses some of its energy in traversing the path y from 
point A to the surface of the sample 


at the surface dla = (Ive -¥*Ddx)e-Hy (3) 


This equation may be simplified by recognizing that 
x and y are related through 6 and a. 


y = «sin (6 + a@)/sin (@ — a) 


so that y = «M, where M = sin (6 + a)/sin (6 — a). 
Then 


at the surface dla = I)De-vxe-uxMdax (4) 


Now, if it is assumed that dx is infinitesimally small, 
it is possible to collect terms and integrate equation 
(4), fore = 0 tox =a: 

The development and derivation to this point is 
that presented by Field and Merchant (12). These 


CASE | 


CASE 2 


Fig. 4. X-ray paths in thin specimens 


investigators were interested only in specimens which 
were infinitely thick to x-rays. Continuation of their 
derivation leads to the following equation which is 
useful in obtaining correction factors for x-ray absorp- 
tion in samples which are infinitely thick to x-rays and 
sample is tilted by angle a. 


Te 2 
Le gett > 
In the case of typical clay-starch coatings it can be 
shown that a coat weight of approximately 300 lb. per 
ream (25 X 38 X 500) is required to fulfill the con- 
ditions of the Field and Merchant method when Cu-Ka 
x-rays and the Bragg angle 0=18.8° are used. Since 
this condition is not in the usual range for coated papers, 
it was necessary to modify the correction equation pre- 
sented by these authors in the following way to be use- 
ful for lighter or thinner coating weights. 
The terms in equation (4) are collected and the in- 
dicated integration is performed from x = 0 tox = x 
rather than from x = Otoz = o~. 


Iq = Os (6) 
0 
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and 


ee Ds Ges 6 
le = aft — * ur) (6a) 
From consideration of Fig. 4, it is evident that m the 
case of a thin specimen both x and y change as @ 1s 
varied. It is well therefore to express v as a function 
of the thickness of the specimen t. 


x = t/sin (0+ a) 
Then, 


I,)D ' : 
SS — e—(1+M)xpt/sin (0+a) 7 
Now, at a = 0 (Case I, Fig. 4) M = 1 and sin (@ + a) 
== sin 0; 
iG SIL = Be (1 e—2 ut/sin 0) (8) 
2 

From equations (7) and (8) it is possible to form the 
following ratio 

jie 2 

Le aan) 


Gl = e—(+M)ut/sin (0+) ) 
(1 — e—2 nt/sin 6) 


(9) 


Equation (9) represents the ratio of intensities which 
would be expected at any value of a compared to the — 
measured intensity at a = 0 for a perfectly randomly — 
oriented crystal powder or suspension. That is, the — 
ratio of measured intensities that may be expected due — 
to absorption differences arising from tilting of the thin 
specimen. | 

In order to correct measured intensities it is simply — 
necessary to divide them by the value of the ratio cal- 
culated from equation (9). The quotient obtained is 
then directly comparable to the intensity measured — 
at aw = 0 or to any other similarly corrected intensity — 
measured at a finite value of a. 

It should be noted that equation (9) reduces to the 
Field and Merchant expression as the value of the prod- 
uct ut becomes large. 

The experimental proof of the validity of equation 
(9) was obtained quite simply. Decker, Asp and 
Harker (16) have shown that the silver halide particles 
in exposed x-ray film are randomly oriented. In the 
present work the emulsion containing the silver halide 
particles was stripped from two exposed photographic 
films by soaking the films in chloroform. The emulsion 
specimens were then mounted in a Norelco x-ray dif- 
fractometer and examined over a range of tilting angles. 
The measured intensity values were corrected for ab- 
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Fig. 5. Randon crystal orientation profile, photographic 
emulsions 
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Fig. 6a. Diffractometer geometry, normal position 


sorption losses according to equation (9). The value of 
the product ut was measured by inserting the emulsions 
in low intensity x-ray beams and measuring the decrease 
in x-ray intensity. The value of the product yt was 
then calculated from the following equation 


a Tye —vt 


where the symbols have the same meaning as indicated 
previously. 

The results of this experiment with film emulsions 
are presented in Fig. 5 where the ratio of the corrected 
intensity measured at a = a to the intensity measured 
at a = 0 (this ratio is hereafter referred to as the rela- 
twe intensity) is plotted against the tilting angle. The 
straight line of zero slope obtained by this procedure is 
characteristic of a randomly oriented crystal powder or 
suspension. This experiment may be regarded as 
sufficient proof of the validity of equation (9). 

Figure 6a shows the essential features of the geom- 
etry of the Norelco x-ray diffractometer with the 
specimen positioned at a = 0. Because the sample sur- 
face is flat there is some defocusing of the diffracted 
x-ray beam. Some of the beam does not reach the 
Geiger tube counting device due to the presence of the 
receiving and scattering slits. In Fig. 6b the specimen 
has been positioned at a = 15°. Comparison of the 
diffracted beam traces in these two illustrations shows 
that tilting the sample causes additional defocusing of 
the diffracted x-ray beam. If the receiving slit (c) is 
removed and the scatter slit (e) is enlarged sufficiently, 
all of the diffracted radiation is received by the Geiger 
tube regardless of the value of the tilting angle, a. 
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Fig. 6b. Diffractometer geometry specimen tilted 15° 
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Fig. 7. Specimen holder 


However, if resolution considerations require the use of 
the standard slit system some distortion is introduced 
into the results of the orientation measurements. 
Witbin the precision of this method, if 6 and the slit 
system are held constant through a series of measure- 
ments the error or distortion introduced is constant. 

Specimens of the coating to be examined for orienta- 
tion are mounted over opening A of the specimen 
holder shown in Fig. 7. The coating pieces are held in 
place with a thin layer of cement. “Composite” 
samples may be prepared by the addition of more coat- 
ing pieces from the underside of the specimen holder. 
These are cut to the size of the opening and are held in 
place by tiny drops of cement applied to the corners of 
the opening. The use of “composite” samples tends 
to average out variations in test results due to with- 
in coating sample variation in orientation. 

The specimen holder is positioned in the Norelco 
x-ray diffractometer as shown in Fig. 8. Care must be 
taken that the axis of rotation of the specimen holder 
coincides with the center line of the diffractometer 
sample clamp. ‘The tilting angle is varied by means of 
the 5/4D screw shown in Fig. 7. The actual value of 
angle a is obtained through measurements with a 
cathetometer of the elevations of the corners of the 
specimen holder after it has been positioned in the 
diffractometer. The diffractometer is started and 


Fig. 8. Norelco x-ray diffractometer specimen positioned 
dGom— 155 
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allowed to traverse the diffraction peak area twice. 
{In this work the (003) kaolin-crystal plane, 9 = 
18.8°, was used in the examination of all coatings. | 

The x-ray intensity received by the Geiger tube is 
recorded on a strip chart under constant conditions. 
The area under each diffraction peak, after correction 
for background radiation, is taken as a measure of the 
diffracted x-ray intensity. Through the use of certain 
machine constants this area can be converted to counts 
delivered by the Geiger tube. Intensity values ob- 
tained by this method are corrected for absorption 
losses according to equation (9). The value of the 
linear absorption coefficient, », may be obtained for 
the specific material examined from tables of mass 
absorption coefficients of the elements (13). A knowl- 
edge of the chemical composition of the material is 
required. An alternative procedure involves the 
measurement of the product pt as previously described. 

It is obvious that the greater the numerical value of 
the slope of the straight lines presented in Fig. 9, the 
greater the extent of the clay particle orientation in 
the coating sample. The values of orientation re- 
ported in this study are the slopes of plots such as 
those in Fig. 9. The experimental values were ob- 
tained using a standard slit system and, therefore, they 
contain the defocusing error previously discussed. 
Addition of an experimentally determined correction 
factor, 0.009, to the reported values converts them to an 
absolute basis. 

The straight-line plots, shown in Fig. 9, as indicative 
of the results obtained with clay coatings, probably 
represent the steepest slope of a distribution curve. 
Accuracy limitations preclude work at values of a@ less 
than 1° and high x-ray absorption in the sample ob- 
scures results obtained at values of a greater than 
15 to 16° so that the actual definition of such a dis- 
tribution curve is impractical at the present. 

The effect of machine or cross direction (with respect 
to the coating operation) may be evaluated by con- 
trolling the direction in which the specimen is mounted 
on the specimen holder. With the coatings used in 
this work no significant difference was found for orien- 
tations measured in the two directions. 
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Coating Isolation 


The rawstock may have important effects upon the 
structure of coatings during the deposition and drying 
of the coating films. It serves only, however, to com- 
plicate the experimental phase of coating structure 
analysis. The solution to this problem is the use of a 
coating rawstock from which the coating may be 
isolated, in pieces of convenient size, without altering 
the coating structure. To this end, attempts were 
made to form handsheets from chloroform-soluble 
fibrous cellulose acetate. Difficulty was encountered 
in the sheet-forming stage and this approach was 
abandoned. 

Millipore filter, a product of the Millipore Filter 
Corp., was finally selected as the rawstock to be used 
in this study. This material, a porous nitrocellulose 
sheet, is soluble in ethyl acetate. Ethyl acetate does 
not swell starch (17) and therefore treatment of coat- 
ings with this solvent should not effect coating structure. 
The filter material is fragile, has a very smooth surface, 
pores whose long axes are perpendicular to the plane 
of the filter and a low but finite contact angle with 
water. It is best considered as an idealized coating 
rawstock. 

The coating isolation procedure consists simply of a 
7-stage countercurrent washing of the coated filter in 
ethyl acetate. The washing was accomplished in 15- 
em. culture dishes which has been filled with ethyl 
acetate. A 10-mesh screen was placed in the bottom 
of each dish to facilitate transfer of the coating pieces 
from one bath to the next. The coating pieces, about 
l-in. square, were placed in the first bath coating side 
down. After 10 min. the screen was lifted from this 
first bath and transferred to the next. A second coating 
sample was then placed in the first bath. After these 
first two steps the baths were moved countercurrently 
to the coating so that clean ethyl acetate was used in 
the final bath of each coating batch. The Millipore 
filter was largely removed in the first two baths. 

In the fourth or fifth bath a thin film or mat was 
observed to break loose from the surface of the coating 
which had been in the rawstock coating interface. 
After separation and washing, this material stained 
blue with iodine solution and was assumed to be that 
portion of the starch adhesive which had migrated into 
the rawstock. If portions of this mat adhered to the 
coating surface in the seventh bath, they were removed 
with a small brush. 


After the coating was removed from the last bath , 


it was allowed to air dry. Work with this method 
showed that coatings as light as 4 lb. per ream could be 
isolated in a coherent form although 8 to 10 lb. per 
ream appeared to be the practical limit. 

The Millipore filter was essentially completely 
removed from the coating. Examination of the sol- 
vent used in an eighth bath by the Rayleigh Inter- 
ferometer showed that no further dissolution of the 
rawstock had occurred in this bath. The brown ring 
test for nitrates was performed on a sample of isolated 
coating with negative results. Control tests showed 
that this indicated that less than 0.02%, by weight, of 
the Millipore filter remained on the coating. 

Internal bonding strength tests (18) on coated papers 
which had been soaked in ethyl acetate showed that 
the isolation treatment occasioned no loss in coating 
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Fig. 10. Particle size distribution, clay fractions 


strength. Further tests on a coating which had been 
mechanically isolated from aluminum foil showed that 
the ethyl acetate treatment had no measureable effect 
on the surface area, the internal void volume, the pore 
distribution, and the clay particle orientation of this 
clay-starch coating. The coating examined was rather 
heavy (100 lb. per ream) and was isolated from the foil 
by the simple expedient of twisting strips of the 
coated foil. 


Materials and Coating Preparation 


The clays used in this work were three particle size 
fractions of ‘“Lustra” coating clay supplied by Southern 
Clays Inc. The particle size distributions of these 
clay fractions are presented in Fig. 10. The clay 
shps were dispersed with 3-milliequivalents of sodium 
tetraphosphate per 100 g. clay and were adjusted to a 
pH of 8.0 with 1.0 N NaOH. 

The adhesive used throughout this work was an 
oxidized starch, Stayco M, supplied by A. E. Staley 
Co. The starch was cooked at 25% solids following 
the schedule recommended by the supplier. The 
starch slurry was heated to 96°C., beld at this tempera- 
ture for 30 min. and then cooled to 50°C. and held at 
this lower temperature until used. 

The coating colors were prepared by adding the re- 
quired amount of starch slurry to a dispersed clay slip. 
The color was passed through a hand-operated dis- 
persion mill (Chicago Apparatus, no. 22950) and then 
was screened through a 325-mesh screen. All coating 
colors were prepared with a clay:starch ratio of 100:12. 
The solids content was held at 55% after the pH of all 
colors was adjusted to 8.0. 

The Millipore filter was coated using Bird applicator 
bars. The coated sheets were allowed to air dry at 
73°F. (23°C.) and 50% R.H. 


INVESTIGATIONS OF COATING STRUCTURE 


This portion of the study was directed primarily 
at demonstrating the usefulness and capabilities of the 
structure analysis techniques previously described. 
A secondary objective was that of gaining an insight 
into the structure of various coatings and the way in 
which structure is affected by certain selected independ- 
ent variables. The scope of this work is far too 
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Table I. Coating Replication 


Coating number————. 
J 


Sa EE ee 


Clay particle size, u 0.5-1.0 0.5-1.0 
Rawstock pore size, u 0.45 0.45 
Coat weight, lb./ream ile 21:2 
B.E.T. surface area, m.?/g. 5.9 6.2 
Pore distribution 
Av. radius, u 0.054 0.057 
Distribution peak, u 0.052 0.053 
Range, 90%, u 0.0340 .098 0.036-0.093 


Void volume, ml./g. 0.171 Omi 
Orientation, slope, AR.I./deg. —0.062 —0.062 
et A Se ae ee eh EAM pee 


narrow to provide a basis for general conclusions con- 
cerning coating structure. 


Coating Replication 


Two coatings containing the 0.5 to 1.0u clay fraction 
were prepared independently. Insofar as possible all 
conditions were made equal. ‘The results of the anal- 
ysis of these coatings are listed in Table I. 

The differential pore distributions of these two coat- 
ings are presented in Fig. 11. 

It is evident from the data presented that the method 
of preparing coatings lacks complete reproducibility. 
The variations indicated in the data make it advisable 
that control or reference coatings be prepared with 
each experiment. 


The Effect of Clay Particle Size on Coating Structure 


Three coatings, each containing a different particle 
fraction but otherwise identical, were prepared, isolated 
and analyzed. The results of this analysis are listed 
in Table II. 

The unbonded surface area of these coatings in- 
creases substantially as the particle size of the clay 
used in the coating is decreased. This follows logically 
from consideration of the size and number of clay 
particles per unit weight of coating. 

One of the most interesting aspects of the pore dis- 
tribution data is the range of pore sizes found in the 
coatings. Previous work by Carson (1) had indicated 
that the average pore radius of a single-coated book 
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Fig. 11. Pore distributions, coatings B and J 


Table li. Effect of Clay Particle Size on Coating Structure 


a 


Coating number 
B 


A 

Clay particle size, u 0.0-0.5 0.5-1.0 1.0-2.0 
Rawstock pore size, u 0.45 0.45 0.45 
Coat weight, lb. per 

ream 22.6 Pail AN Zino 
B.E.T. surface area, 

m.?/g. 8.4 5.9 3.8 

(G:1)2 

Pore distribution 

Av. radius, » 0.039 0.054 0.079 

Distribution peak, yu 0.039 0.053 0.040-0.085 

Range, 90%, u 0.023-0.057 0.034-0.098 0.035-0.120 
Void volume, ml./g. 0.187 ORLA 0.215 
Orientation, slope, 

AR.I./deg. —0.60 —0.062 —0.045 


@ Surface area calculated from the pore distribution. 


paper was 0.30u. The present data show that the 
vast majority of pores in these coatings are between 
0.025 and 0.10u in radius. The sensitivity of Carson’s 
air permeability method to very large pores and pin- 
holes may account for this difference in pore values. 
Such pinholes are inherently more likely to occur when 
a coating is deposited upon a rough surface such as that 
of paper. It should be recalled that the nitrogen ad- 
sorption method can detect pores as large as 0.50 in 
radius but is not suited to a quantitative evaluation of 
pores of this size. Pores with radii this large are, in 
many cases, as large as the clay particles themselves 
and are more aptly classified as pinholes. 

The pore distributions are shown graphically in Fig. 
12. Itis evident that the pore distributions in coatings 
A and B are in a narrow range. This leads one to 
believe that the pore structure of these coatings is 
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quite uniform through their thickness. In coating C, 
however, the pore distribution has two maxima. The 
surface area of this coating calculated from the pore 
distribution was much greater than the measured sur- 
face area. Ries and co-workers (/1) state that this 
phenomena is due to the presence of constricted pores 
in the adsorbent; that is, pores whose body is larger 
than the pore opening. Although this is only frag- 
mentary evidence, one may postulate the idealized 
pore structure shown in Fig. 13 for coating C. The 
nitrogen adsorption technique can give no clue as to 
whether pore opening A is located preferentially in one 
of the coating surfaces. 


A 
A= 06 a4 MU: 
= .04-.06 MU. 
C C = NOT LESS THAN 
03 MU. 
B 


Fig. 13. Pore type, coating C 


The clay particle orientation of these three coatings is 
of interest. The x-ray method showed that the rank- 
ing of the coatings in order of increasing orientation 
was C-A-B. The relatively poor orientation of the 
large clay particle fraction coating conceivably could 
result from the rapid flow of vehicle from the compar- 
atively large interparticle spaces which should exist in 
this coating during the vehicle migration stage of dry- 
ing. If this were the case, the particles would not have 
time to align themselves in the plane of the rawstock 
before they were “immobilized” (19). The compar- 
atively large mass of these particles would offer ad- 
ditional resistance to alignment by fluid friction forces 
operative during the vehicle migration stage. 

The extent of particle orientation in coatings A and 
B is nearly identical although the smallest clay frac- 
tion coatings consistently gave lower orientation values 
than the 0.5 to 1.0u fraction. This may be due to the 
fact that the 0.0 to 0.54 fraction particles are quite 
“chunky” when compared to the particles of the larger 
fraction. The length to thickness ratios of these two 
clay fractions, as calculated from the Muller equation 
(15) are 6.0 and 7.7 for the small and medium fractions, 
respectively. An additional possibility of explaining 
the lower degree of orientation in the 0.0 to 0.5u 
fraction coating lies in the fact that many of the par- 
ticles in this fraction are smaller than the pores of the 
rawstock upon which they are deposited. An experi- 
ment designed to check this possibility showed that 
tipping of clay particles into rawstock pores did not 
occur until the pores were almost twice as large as the 
greatest diameter of the clay particles. 

The apparent correlation between the degree of clay 
particle orientation and the void volume of the three 
coatings listed in Table II is reasonable. This rela- 
tionship was not investigated further since the reasons 
for its existence are obvious in basic packing theory. 


The Effect of Coat Weight on Coating Structure 


Three coatings, 10, 20 and 30 lb. per ream, were de- 
posited on a Millipore filter rawstock from the same 
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Table II. Effect of Coat Weight on Coating Structure 


——_____ Coating number——_—_———_—_ 
B 
) Clay particle size, u 0.5-1.0 0.5-1.0 0.5-1.0 
©, Rawstock pore size, u 0.45 0.45 0.45 
§ Coat weight, lb./ream 10.8 lal BB 
) B.E.T. surface area, 
| m.?/g. 5.4 5.9 5.8 
«) Pore distribution 
) Av. radius, u 0.063 0.053 0.056 
Distribution peak, 0.050 0.053 0.053 
| Range, 90%, u 0.037-0.105 0.034-0.098 0.035-0.093 
Void volume, No ad- 
sorption, ml./g. eal 0.171 0.176 
Orientation, slope 
AR.1I./deg. —0.061 —0.062 —0.062 


coating color. The coatings were isolated, analyzed, 
| and the results of the analysis are presented in Table 
} III. 
| The most interesting point illustrated by these data 
» is the similarity between these three different coating 
weights. Coating D appears to have a slightly coarser 
pore structure than the two heavier coatings (Fig. 14) 
@ and this is reflected in the lower surface area of this 
© coating. 
) Eames (20) has evidence that lightweight coatings 
% lose proportionately less starch to the rawstock than 
) do heavier coatings. It was observed that the 10.8 lb. 
4 per ream coating set, or lost its watery sheen, more 
quickly than the two heavier coatings. This informa- 
tion indicates that the slight increase in coarseness of 
f the pore structure of -the light coating may be ex- 
plained in perhaps two possible ways. 

(a) The vehicle drains from the lightweight coat- 


© ing into the rawstock more rapidly and immobilizes 


' the clay particles before they have an opportunity to 
| orient as well as they do in heavier coatings. (This 


) decrease in orientation shows up in the data given for 


} the three coatings but, statistically, the values re- 
i} ported are identical.) The less well oriented structure 
| provides the base for a coarse pore system. 

i (b) The proportionately larger amount of adhesive 
» retained in this coating is evidently sufficient to fill 
| in or establish bonds across small interparticle spaces 
) to the extent that the free surface area remaining is 
| slightly lower than in the heavier coatings. 
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Fig. 14. Pore distribution, coatings D, B, and E 
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The Effect of Supercalendering on Coating Structure 


Twenty-four sheets of Millipore filter were coated 
with one coating formulation and then were air dried 
under standard conditions. The coated sheets were 
separated into three groups of eight sheets each. One of 
these groups was analyzed directly. A second group 
was passed through one nip of a laboratory super- 
calender at a nip pressure of 800 lb. per linear inch. 
The third group was passed through 3 to 4 nips of the 
supercalender at the same pressure. The specular 
gloss of the various coated sheets was measured with 
the Bausch and Lomb glossmeter. The coatings were 
isolated and the printing opacity of the coating layer 
was measured with the General Electric Recording 
Spectrophotometer using a reduced sample aperture. 
The structure of the coatings was analyzed by the 
methods described. The results of this experiment 
are listed in Table IV. 


Before discussing these data it should be noted that 
there exists a possibility that Millipore filter and paper 
behave entirely differently in the supercalendering 
process. Superficially, at least, the Millipore filter 
sheets responded to supercalendering as do coated 
papers. The caliper of the coated sheets was reduced, 
the coated surface was smoothed considerably and the 
sheets were made visually less opaque. Insofar as this 
preliminary work is concerned it appears reasonable to 
assume that the forces operating on these coatings in 
supercalendering were essentially the same as would 
affect coatings laid on paper. 


Table IV. The Effect of Supercalendering on Coating 


Structure 
—Coating number—-———— 
J K L 
Clay particle size, u 0.5-1.0 0.5-1.0 0.5-1.0 
Rawstock pore size, u 0.45 0.45 0.45 
Coat weight, lb./ream Dileee 20.8 20.6 
Supercalendar nips 0 1 3-4 
Gloss, % 58.5 70.0 (225 
Opacity, 450 mp, % 86.1 89.5 91.5 
B.E.T. surface area, m.?/g. 652) 6.4 6.6 
Pore distribution 
Av. radius, p 0.057 0.059 
Distribution peak, u 0.052 0.059 
Range, 90%, u 0.032-0.093 0.027-0.081 


Void volume, N: adsorption, 
ml./g. ORL NE: 0.177 
Orientation, slope AR.I./deg. —0.062 —0.065 —0O.069 


A continuous increase in the degree of pigment par- 
ticle orientation was evident as the amount of super- 
calendering was increased. ‘This increase in particle 
orientation would, perhaps, have been more pronounced 
if the surface of the Millipore filter rawstock had been 
roughened before it was coated. 

The realignment of clay particles was accompanied 
by an increase in the free surface area of the coatings. 
This was to be expected since it is unlikely that signif- 
icant realignment of clay particles could occur with- 
out the rupture of pigment-adhesive and/or adhesive- 
adhesive bonds. 

More interesting is the change in pore distribution 
occasioned by supercalendering. From Fig. 15 it is 
apparent that supercalendering causes both a compres- 
sion of some pores and an enlargement of others. 
Both could occur as the result of the mechanical rup- 
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ture of bonds. It is equally interesting that this shift 
in pore distribution occurred without a simultaneous 
change in the void volume of the coating. This in- 
dicates that these coatings must possess certain prop- 
erties of an elastic solid since any compression of the 
coating must have been reversible in spite of the fact 
that the distortion of the coating was sufficient to cause 
rupture of bonds. 

It has been a common observation that coated papers 
suffer a loss in opacity during the supercalendering 
operation. The information presented here indicates 
that the loss in opacity probably occurs solely in the 
rawstock since the opacity of the isolated coating was 
actually increased by supercalendering. This concurs 
with Tollenaar’s finding (2) that supercalendering of 
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Fig. 15. Pore distribution, coatings J and L 


coated papers produced a compression of some inner 
layer of the sheet. 


SUMMARY 


During the course of this work several methods were 
developed for use in the analysis of the physical struc- 
ture of clay-starch coatings. 

1. Low temperature nitrogen adsorption measure- 
ments were shown to be applicable in the description 
of the surface area, the pore distribution, and the void 
volume of coatings. 

2. An established x-ray diffraction technique was 
modified to enable its use in the measurement of the 
extent of clay particle orientation in coatings. 

3. A method was developed for the isolation of 
coatings in a coherent and unaltered form from an 
“ideal” rawstock. It was shown that the isolation 
treatment did not affect the physical characteristics 
of clay-starch coatings, 

The analysis of certain coatings by these techniques 
showed that the methods described herein are capable 
of detecting and describing differences in the physical 
structure of coatings. Although the scope of this 
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work was too narrow to permit broad conclusions based 
on these experiments, several interesting observations 
were recorded. 

1. The pore size range of the coatings examined in 
this work was quite small, ranging from 0.023 to 0.105 u 
inradius. These values are considerably less than those 
reported in the literature. 

2. The pore distribution of certain coatings ap- 
peared to be strongly dependent upon the particle size 
of the clay used in the coating. Coating weight had 
but small effects upon the pore distribution of coatings. 

3. The degree of particle orientation in coatings 
was found to be dependent upon the particle size dis- 
tribution of the clays used in the coatings. 

4. Supercalendering of coated Millipore filter sheets 
produced a realignment of clay particles, some rupture 
of bonds, and an interesting shift in the pore distribution 
of a coating. The internal void volume of the coating 
was not altered by supercalendering. 

The greatest value of the work presented in this paper 
lies in the use that can be made in the future of these | | 
methods for the analysis of coating structure. The — 
development of the relationships between the char- — 
acteristics measured by these methods and common end- | 
use properties of coated sheets should lead to a more | 
fundamental understanding of the appearance and per- ~ 
formance properties of coated sheets which are of in- — 
terest to both the producer and the consumer. 
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© pends on a combined effect of area and reflectance. 
| system amplifies these pulses, sorts them into three 


| system is shown in Fig. 1. 
' counter is shown in Fig. 2. 


' holder are shown. 


A Device to Count Dirt in Paper 


LOWELL W. ZABEL and WILLIAM H. CUFFEY 


« Considerable care is taken in the papermaking process 


to keep the paper clean and free from specks of dirt. Any 


} dark blemish on white paper readily attracts the eye. In 
) the past, a visual dirt count has been based primarily on 
) the area of the specks. 
», disadvantages in such a visual system, a dirt counter has 
» been developed to replace the subjective grading. A 
« sample is rotated and traversed beneath a photoelectric 


To overcome some of the obvious 


viewing assembly. The passage of a dirt speck under this 
assembly causes an electrical pulse whose amplitude de- 
The 


groups according to pulse height, and finally displays the 


# number of specks counted. The dirt counter is being used 
/ as a routine method on bookpaper, writing paper, and 
4 newsprint. 
+ scribed. 


Other experimental applications are de- 


CONSIDERABLE care is taken in the entire paper- 


y making process to keep the paper clean and free from 
@ specks of dirt. 
‘readily attracts the eye even when the specks are 
© relatively sparse. 


Any dark blemish on white paper 


In the past, the paper has been 
evaluated for dirt by visually counting the specks as 


§ compared to the J. D’Arcy Clark Dirt Estimation 
{ Chart. 
© tors, is fairly time consuming, and is difficult to keep 


Such a system requires specially trained opera- 


in control. In order to overcome some of these diffi- 
culties, a dirt counter has been developed. 

The dirt counter works in the following way: The 
sample is rotated and traversed beneath a photoelectric 
viewing assembly. The passage of a dirt speck under 


this assembly alters the amount of light reflected from 


the surface of the paper in the viewed area. This 
change in light is transmitted through a self-illuminating 
microscope to a phototube. The phototube produces 


an electrical pulse whose amplitude depends on the 
, amount of light change due to the speck of dirt viewed. 


In general, the electrical pulse amplitude will depend 
on both the area of the dirt speck and also on its reflect- 
ance. Jn this respect the dirt counter is somewhat 
different from the visual dirt count method. There 
the primary classification was based on the area of the 


dirt speck. The dirt counter sorts out the resulting 
pulses as to amplitude and then displays the number of 
_ specks counted in each of three speck sizes over some 


A block diagram of the 
A photograph of the dirt 


given area of the sample. 


THE DIRT COUNTER 


| Sample Holder 


In Fig. 3 the rudiments of the dirt counter sample 
The sample holder consists of a 


Lowe.i W. Zasev, Chief, Instrumentation Laboratory, and WILLIAM es 
Currey, Physicist, Pioneering Research Laboratory, Research and Deyelop- 
ment, Kimberly-Clark Corp., Neenah, Wis. 
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circular porous bronze plate which is rotated at 5 
revolutions per sec. This plate is mounted on a rotat- 
ing shaft of a synchronous motor. The paper sample 
to be tested is held against the porous plate due to a 
vacuum chamber beneath the porous plate. A vacuum 
line runs into this chamber through a rotating seal. 
It is, of course, desirable not to have to hold the sample 
flat with a piece of glass since the glass itself can become 
dirty or scratched and thus cause extraneous counts. 
The synchronous motor that rotates the sample holder 
is mounted on a long arm which is free to oscillate in 
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the horizontal plane about a vertical axis through one 
end of the arm. The other end of the arm rides on two 
wheels that roll on a smooth machined surface in the 
horizontal plane. This arm oscillation provides the 
scanning of the sample in the radial direction. The 
radial oscillation is provided by a cam on a 17 r.p.m. 
motor pushing on the arm carrying the sample holder. 
The cam is cut so that for one revolution of the paper 
sample, the paper is moved radially just the width of 
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the viewed area on the sheet. In this manner, the 
viewed area moves in a spiral path on the sample being 
scanned. Using this type of scanning there is no joint 
or seam to be blanked as one would find on a rotating 
drum, for example. Two microswitches, activated 
by the arm moving in the horizontal plane, start and 
stop the pulse counters. Thus, the area viewed is 
spatially selected. One pass at the sample looks at 
about 23.5 sq. in. 


The Optical System 


A self-illuminating microscope is used to illuminate 
the sample and also to form an enlarged image of the 
sample on a diaphragm mounted in front of the photo- 
tube. The magnification provided by the assembly is 
8X. The diaphragm has a circular aperture whose 
diameter is 0.228 in. Thus, the area viewed on the 
sheet is about 0.028 in. diam. When one looks at a 
dirt speck by eye, one can look at the entire dirt speck. 
The dirt counter, however, is not so privileged for it 
must view the spot in the manner it passes through the 
viewed area. Thus, any speck of greater dimension 
than the viewed area or a speck that does not strike the 
viewed area squarely is cut up and viewed in parts. 
This causes the system to count too high a number of 
dirt specks in the lower sizes. The viewed area was 
chosen because of the necessity to get a favorable signal 
to noise ratio in the electrical system. 


The Electrical System 


The light reflected from the paper surface is trans- 
mitted and focussed by the microscope. That portion 
of the reflected light passing through the diaphragm 
strikes the sensitive cathode of a type 931-A photo- 
multiplier. The passage of a dirt speck under the 
microscope results in a momentary reduction in the 
illumination of the phototube and a corresponding 
reduction in photocurrent. The size of this pulse 
depends, among other things, on the difference between 
the mean reflection from the paper surface and that from 
the dirt speck. In order to compensate for differences 
in average reflection from sample to sample, the amplifi- 
cation of the phototube is automatically varied. It is 
so controlled as to ‘be inversely proportional to the 
mean sample reflectance. This is accomplished by 
varying the power supply voltage to the phototube 
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dynodes so that the mean photocurrent is a constant. 
The electrical pulses formed at the photocathode are 
thus amplified to a greater or lesser extent depending 
on the average light falling on the cathode. . 

The pulses from the phototube are amplified by 
two stages of amplification and then applied to the 
control grid of a monostable multivibrator. This 
device has the property of changing conducting states 
any time that the control grid exceeds a preset voltage. 
The use of three multivibrators with parallel inputs and 
three independently set bias voltages permits sorting 
the pulses into three classes. Each multivibrator will 
accept all pulses greater than its preset bias. The 
output of the multivibrators is connected directly to 
three separate sets of electronic decade counters. With 
this system, the no. 1 channel indicates the total number 
of dirt specks above the threshold. The number of 
no. 1 specks can be determined by subtracting the no. 2 
channel counts from those registered on the no. 1 
channel. Inasimilar manner, the no. 2 dirt specks can 
be obtained by subtracting the no. 3 count from the no. — 
2 count. The no. 3 dirt specks are considered to be | 
all dirts larger than the no. 3 channel level setting. 

As with any electrical system, various unwanted 
signals are generated within the system. Most of these 
can be minimized by careful electrical and mechanical 
design. The most troublesome of these is the 120 
¢.p.s. variation in the light output of an incandescent 
lamp operated on 60-c.p.s. current. This signal is — 
minimized by operating the illuminating lamp on full- — 
wave rectified current and by setting the pass band of 
the electronic amplifier so as to attenuate any 120 cy- 
cles per sec. voltages. 


Calibration System 


The success of a device to count dirt is dependent on 
an accurate method of calibrating the entire dirt 
counter system. Preferably, the calibration should 
originate early in the system in order to catch any 
drift or shift in any component. It must of a certainty 
include any change in the light bulb. The most satis- 
factory method found thus far is to rotate a black radial 
line on a sheet of clean paper beneath the viewing 
system. This, of course, simulates a very large dirt 
speck. The black line gives a standard pulse which is 
much more than sufficiently high to trip all three dirt 
channels. This pulse is reduced to three heights by 
three fixed resistance networks. One merely sets the 
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+ pulse for that channel. 


discriminator level for a particular channel to just reject 
_ the pulses from the corresponding diminished standard 
The other channels are simi- 
7 larly set to just reject their corresponding artificial 
J standard pulses in like manner. Reducing a_ big 
standard pulse in this manner has the advantage that 
the other smaller blemishes on the standard sheet are 
1) also reduced and, hence, less likely to be counted. 
) Standards have been made and dipped in clear lacquer. 
| These standards are easily kept clean by washing 
» lightly. 
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The calibration system is further checked periodically 
by running standard populations and also by running 
artificially spotted standard sheets. 


APPLICATIONS AS A DIRT COUNTER 


The dirt counter is now used as a routine method to 
count dirt on bookpaper, writing paper, and newsprint. 
It has satisfactorily replaced the visual dirt count 
method. 

There are, of course, many ways to evaluate the 
usefulness of a device to count dirt in paper. One of 
the early comparisons of the dirt counter to the old 
visual method was to compare the results from both 
methods on paper taken from two populations. Sam- 
ples of paper were taken at random from both popula- 
tions to be tested on the dirt counter. In Fig. 4 the 
dirt counter data are plotted for the two populations. 
The two populations were known to be different on the 
basis of the visual grading. The upper curve in Fig. 4 
corresponds to the population said to be less clean 
based on the visual system. Hence, the dirt counter 
could separate these populations in much the manner 
that the visual system did. 
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Another early comparison between the dirt counter 
and the visual system was between two different news- 
print systems known to be different in dirt count on the 
basis of the visual system. In Fig. 5 the dirt counter 
results are plotted for various sets of papers taken 
from the two systems. Each of the sheets was rerun 
later and plotted. The system known to contain more 
dirt by the visual method is shown as the upper two 
curves in Fig. 5. Thus, the dirt counter again agrees 
in general with the visual system. 

In order to get some idea of the variability of data 
from the dirt counter, we ran a single sheet repeatedly 
over a period of one week. After each run the system 
was shut off and deliberately thrown completely out of 
calibration. The dirt counter was warmed up and 
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calibrated before each rerun. The resulting informa- 
tion is shown in Fig. 6 where the dirt counter numbers 
are plotted against the arbitrary run number. In 
general, you see that the dirt counter data are fairly 
reproducible. One cannot, of course, expect identical 
results from each run because the sheet is not actually 
viewed in exactly the same path. 

The dirt counter has other applications. It has 
been used to grade, or rank, samples of bookpaper that 
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OTHER APPLICATIONS 


have been ink wiped. This is an attempt to numeri- 
cally evaluate the paper to give relative information on 
the uniformity of absorbency and roughness of the 
paper. In performing the ink wipe test, bookpaper 
samples are covered with a mixture of Donnelly no. 5 
black ink and Xylol. This mixture is spread on the 
sheets with a drawdown bar. The sheets are then 
immediately wiped free of the ink with facial tissues. 
The resultant nonuniform samples are run on the dirt 
counter in the normal manner. Where the paper is 
absorbent, the ink strikes into the sheet and cannot be 
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Fig. 9 


rubbed off. Where the sheet is less absorbent, the ink 
does not strike in as fast and is rubbed off when wiped. 
In this manner, the absorbent and rough regions are 
dark in the ink wipe, and the smooth nonabsorbent — 
regions are light in color. When these samples are run 
in the dirt counter, the resultant numbers are an indica- 
tion of the uniformity of the ink wipe. In Figs. 7 and 
8, the number appearing in the dirt counter channel no. 
3 is plotted versus the visual rank or grade of the 
samples. In general, the dirt counter is able to separate 
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the resulting ink wipe prints in much the same manner 
as does the visual grading. 

Examples of the ink wipes are shown in Fig. 9. 
Notice the varied patterns that result and that the 
dirt counter might be required to grade were such a 
system used for that purpose. Some provision needs 
to be made for measuring the uniformity of the prints 
considering various areas of the nonuniformities. 

Another experimental application that may prove 
useful in the future is to use the dirt counter to grade the 
uniformity of a solid letterpress print on newsprint. 
Sheets of newsprint of various qualities were printed at 
a controlled ink thickness and pressure. These solid 
prints were then viewed in the normal manner on the 
dirt counter. In Fig. 10 the number of counts in the 


dirt counter no. 3 channel is plotted versus the visual 
grade on the solid prints. Again, you see that the dirt 
counter separates these sheets in much the manner of 
the visual grader. 
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A Proposed Mechanism for the Acidic Chlorination of 
Softwood Lignin 


CARLTON DENCE and KYOSTI SARKANEN 


The behavior of an aqueous solution of chlorine at pH 1 
toward lignin model compounds, Norway spruce ligno- 
sulfonic acid and Norway spruce wood meal was studied 
photometrically and by means of the isolation and identi- 
fication of reaction products. Spectrophotometric results 
indicated that veratryl and vanillyl alcohols and spruce 
lignosulfonic acid alike underwent rapid substitution by 
chlorine into the 6-position of the aromatic nucleus. In 
addition, a quite general reaction was observed in which 
chlorine was introduced into the aromatic nucleus with 
accompanying replacement of the side-chain at the I- 
position. The simple model carbinols such as p-hydroxy- 
benzyl, vanillyl and veratryl alcohols, particularly, were 
susceptible to this type of replacement as were the end 
units of spruce lignin in situ which were cleaved from the 
remainder of the polymer chain and identified, after 
additional chlorination in acetic acid, as tetrachloro- 
guaiacol. As a result of acidic chlorination in aqueous 
solution, the demethylation resulting in the formation of 
chlorocatechols and, ultimately, chlorobenzoquinones 
was demonstrated spectrophotometrically and by the 
isolation of a derivative of the former species. The sig- 
nificance of these various reactions is discussed in terms 
of the results encountered in the acidic chlorination of 
wood meal and various wood pulps. 


Tuer suitability of chlorine as a delignifying 
agent was demonstrated by Fremy and Terreil (/) as 
early as 1868 and later by Cross and Bevan (2) who 
used a procedure consisting of alternate chlorination 
and alkaline extraction to solubilize and remove 
encrustant material. In the present century these 
reactions have found increasing commercial application 
until, at present, they form the basis for one of the most 
important pulp purification processes, namely, the 
Cartton Dence, Research Associate, Empire State Paper Research Insti- 
tute, and Kyostr SarKaNeEN, Assistant Professor of Cellulose Research, 
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chlorination step in the multistage bleaching of pulps. 
As a delignification process, acidic chlorination is unique 
in that lignin is degraded to water- and alkali-soluble 
fragments under conditions which are far milder than 
those employed in the conventional pulping operations 
to remove a comparable amount of lignin. At the 
same time that the lignin polymer is degraded, struc- 
tures are created which impart a characteristic color to 
the pulp. These observations indicate that several 
deep-seated changes result from the chlorination 
treatment. These transformations have been charac- 
terized only to a very limited degree although some 
information has been published which contributes to an 
understanding of the reaction mechanism. A review 
of the literature on this subject indicates that the fol- 
lowing reactions may occur: 


(a) A rapid introduction of chlorine into the 5- or 6-position 
of the guaiacyl nucleus 

(b) Cleavage of the methoxy] group, the extent depending on 
the reaction conditions 

(c) Substitution of chlorine into the aliphatic side chain 

(d) Oxidation of the aliphatic and aromatic portions of the 
lignin structure to water-soluble fragments. 


Reaction (c) may be restricted to those instances 
where an excess of chlorine remains after substitution 
at the rapidly reacting nuclear sites is complete (3, 4). 
Kinetic studies (45, 6, 7) indicate that both a rapid and 
a slow reaction occur when chlorine is applied to an 
unbleached pulp. The former reaction, which pre- 
dominates in the early stages, is thought to be a 
substitution reaction (a), while the other (d) is regarded 
as an oxidation. The reactions described above are 
embodied in the mechanism for acidic chlorination by 
Hibbert et al. (8) which is represented by Fig. 1. 

The present study was undertaken in order to 
corroborate and supplement current theories of the 
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mechanism of acidic chlorination. The approach used 
has been to treat various model compounds with chlo- 
rine water at pH 1 and, by means of spectrophotometric 
techniques and standard organic procedures, to arrive 
at an understanding of both the nature and sequence of 
the ensuing reactions. Intermediates and end products 
were isolated wherever possible or feasible. After 
obtaining the necessary information to allow an accurate 
interpretation of the transformations occurring during 
the chlorination of these simple models, lignin-like 
structures, and eventually lignin zn stu, were chlorin- 
ated for comparative purposes. 


PREPARATION OF MATERIALS 


Norway Spruce Lignosulfonic Acid. Norway spruce 
wood meal (30 to 80 mesh) which previously had been 
extracted with alcobol-benzene solution (1:2) was 
subjected to a sulfite cook and subsequently treated 
using a slight modification of the procedure described 
by Kullgren (9). The aqueous solution of the ligno- 
sulfonic acid was stored in dark bottles under nitrogen 
in the cold. Analysis of the solution showed a sulfur 
and pentose content of 0.25 and 1.79 g.p.l., respectively. 
Suitable aliquots of this solution were used directly in 
the chlorination treatments described below. 

Veratryl and Vanillyl Alcohols. The corresponding 
aldehydes were reduced with sodium borohydride. 
Veratraldehyde was prepared by methylating vanillin 
with dimethyl] sulfate and alkali (10). 

5-Chlorovanillyl Alcohol. Five grams of 5-chloro- 
vanillin (11) was dissolved in 50 ml. of a 10% aqueous 
sodium hydroxide solution and treated with 1 Con 
sodium borohydride. The reaction mixture was 
warmed for approximately 30 min. at 50 to 60°C. 
When reduction was complete, the pH was adjusted to 7. 
A white precipitate settled; this was filtered, washed 
with water and dried. The amount isolated was 
2.4 g. or 50% of the theoretical yield of 5-chlorovanillyl 
alcohol which, without further purification, melted 
at 117 to 118°C. 


ANAL. Found: C, 50.94; H, 4.72; OCHs, 16.52; Cl, 19.89 
Calculated: C, 50.94; H, 4.78; OCHs, 16.45; Cl, 18.81 


6-Chlorovanillyl Alcohcl. The general procedure 
employed in the preparation of 5-chlorovanillyl alcohol 
was followed except that, in this instance, 6-chloro- 
vanillin (17) was reduced. The crude alcohol melted at 
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161 to 165°C. and after recrystallization from chloro- 
form containing a small amount of ethanol, at 
165 to 166°C. The yield of crude material was 82%. 


Anau. Found: C, 51.36; H, 4.71; OCH, 16.23; Cl, 18.47 
Calculated: C, 50.94; H, 4.78; OCHs, 16.45; Cl, 18.81 


5-Chloroveratryl Alcohol. 5-Chloroveratraldehyde 
was prepared by methylating the corresponding 
phenol (//) with dimethyl sulfate and alkali. The 
crude, tan-colored aldehyde melted at 58 to 59°C. 
Highty-five grams of this aldehyde was dissolved in 
200 ml. of methanol and allowed to react with 7 g. of 
sodium borohydride for 3 hr. When the carbonyl 
group was completely reduced, the largest part of the 
methanol was removed by distillation and the undistilled 
fraction was diluted with water prior to adjusting the 
pH to 7. The 5-chloroveratryl alcohol was extracted 
with ether and finally isolated by distilling under 
reduced pressure after removing the solvent. In this 
manner 67.2 g. (78.5% yield) of the alcohol which 
distilled at 1382 to 134°C. under 1 to 2 mm. pressure 
was obtained. 


Anau. Found: C, 52.54; H, 5.50; OCHs, 30.60; Cl, 17.17 
Calculated: C, 53.54; H, 5.48; OCHs, 30.62; Cl, 17.51 


6-Chloroveratryl Alcohol. Five grams of 6-chloro- 
veraldehyde (m.p. 145 to 146°C) was dissolved in 
methanol and reduced with sodium borohydride using 
the general procedure described for 5-chloroveratryl 
alcohol except that, after adjusting the pH and cooling, 
the alcohol precipitated as a solid; this was filtered, 
washed with water and dried. The yield of crude 
material was 73%. A fluffy, white solid melting at 
82 to 83°C. was obtained after recrystallization from a 
chloroform-solvent naphtha mixture. 


Anat. Found: C, 53.26; H, 5.60; OCH, 30.60; Cl, 17.45 
Calculated: C, 53.34; H, 5.43; OCHs, 30.62; Cl, 17.51 


4,5-Dichloroveratrole. This compound may be pre- 
pared by a variety of methods and several variations 
were employed in this investigation. With veratrole 
as the starting material, the theoretical amount of 
chlorine may be applied in its elemental form in water 
or as sulfuryl chloride (72) in a nonaqueous medium. 
In the former case, the veratrole is dissolved in an 
acetic acid-water mixture, while in the latter instance, 
suitable solvents are ether or chloroform. The re- 
action is carried out at room temperature and is 
complete within a few minutes. The crude product 
may be recrystallized from dilute ethanol as a white, 
granular solid melting at 83 to 84°C. 

Chlorination of Norway Spruce Wood Meal. Spruce 
meal, previously soaked in glacial acetic acid to remove 
as much moisture as possible, was resuspended in 
glacial acetic acid and chlorinated with a stream of 
gaseous dry chlorine for 5 min. while agitating the slurry. 
The wood meal was then filtered and the filtrate re- 
chlorinated by bubbling in additional chlorine for 45 
min. while maintaining a reaction temperature of 100 to 
110°C. After evaporating the solution to dryness on 
a steam bath, the orange-red residue was dissolved in 
aqueous ethanol and extracted with ether. The 
residue from the dried ether extract, when heated to 
142 to 145°C. under 2 to 3 mm. pressure, ‘was sublimed 
onto a cold “finger.” The orange sublimate was 
removed by means of ether from which it crystallized. 
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| sulfite which destroyed the color. 


These crystals were dissolved in hot aqueous ethanol 
and treated with a small amount of sodium hydro- 
On cooling, a white 
) solid precipitated which, after isolation, was found to 
) havea melting point of 118 to 120°C. When mixed with 
) authentic tetrachloroguaiacol (m.p. 121°C.), the melt- 
ing point range was determined to be 120 to 123°C. 


EXPERIMENTAL PROCEDURE 


Measurement of Standard Reaction and Ionization 
| Difference Spectra 


The transformations occurring when the above 
materials were chlorinated were followed by measuring 
the accompanying spectral changes. This technique, 
involving the measurement of ionization and reaction 
difference spectra, has been applied in lignin chemistry 
by Aulin-Erdtman (13, 14) Lemon (15), Goldschmid (16) 
and Sarkanen and Schuerch (17). The spectral dif- 


4 ference curves (AA curves) of the reaction mixtures 


resulting from chlorination were compared with stand- 
ard spectral difference curves (Ae curves) representing 
a single, quantitative transformation. 

A standard reaction difference spectrum is the net 
spectral change accompanying the transformation of 
one compound into another. This spectrum was 
obtained by photometrically subtracting the spectra of 
equimolar solutions of the initial and final product. 
Solutions having concentrations of approximately 
0.01 g. per 100 ml. were suitable for this measurement. 
Water, ethanol, or their mixtures were used as solvents, 
the actual choice depending on the solubility character- 
istics of the two compounds. 

The standard ionization difference spectrum repre- 
sents the spectral change occurring as a result of the 
ionization of an acidic group in the molecule. The 
acidic (phenolic) compound was dissolved in water, 
ethanol, or their mixtures. Two aliquots were with- 
drawn of such size that upon dilution the concentration 
would be approximately 0.004 g. per 100 ml. One 
aliquot was acidified with hydrochloric acid to a pH of 
approximately 1 to repress the ionization of the phenol 
and diluted to the proper volume with distilled water. 
The other aliquot was diluted to the same volume with 
2N NaOH solution. The spectrum of the acid solution 
subtracted photometrically from that of the alkaline 
solution. 

These optical measurements were performed using a 
Cary recording spectrophotometer, model 11. The 
instrument was standardized in such a manner that 
zero absorbance was obtained when the “blank” was 
in the light path in both reference and sample cell 
compartments. One-centimeter quartz cells were used 
throughout the investigation. 


Chlorination for the Purpose of Spectral Measurement 


A stock solution of the substrate was prepared at a 
concentration of 0.4 g.p.l. Water was used as a solvent 
wherever possible, otherwise aqueous acetic acid mix- 
tures were used. A 25-ml. aliquot (equivalent to 
0.01 g.) was withdrawn and placed in a 100-ml. glass 
stoppered volumetric flask. Dilute hydrochloric acid 
(0.1 N) was added and the solution brought to 20°C. in 
a constant temperature bath. The chlorine water 
was prepared by diluting a concentrated solution 
(ca. 6 g.p.l. chlorine) with 0.1 N HCl until a solution 
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having a concentration of approximately 1.0 g.p.l. 
chlorine resulted. This was placed in a flask fitted 
with inlet and outlet tubes and the temperature ad- 
justed to 20°C. An aliquot, providing the desired 
molar ratio of chlorine to substrate, was removed by 
displacement of the liquid by nitrogen into a pipet 
attached to the outlet tube, added to the hydrochloric 
acid-buffered solution of the substrate and allowed to 
react for 15 min. Any excess chlorine was destroyed 
by the addition of 0.1 N NaS.O; solution. Depending 
on whether reaction or ionization difference spectra 
were to be measured, varying procedures were followed. 

Where reaction difference spectra were to be meas- 
ured, the chlorinated substrate solution was diluted 
to 100 ml. with distilled water. The blank in this case 
consisted of an aliquot of the stock solution of the 
substrate and dilute hydrochloric acid, both of the 
same magnitude as that used in the chlorination, 
diluted to 100 ml. with distilled water. 

The procedure for the measurement of ionization 
difference spectra coincided with that described pre- 
viously for standard ionization difference spectra. 

The spruce lignosulfonic acid was chlorinated by the 
same technique as adopted for the model compounds. 
A 10-ml. sample of the above material was sufficient for 
chlorination when reaction difference spectra were to be 
measured. A smaller sample (5 ml. or less) proved 
satisfactory when ionization difference spectra were 
required. 

The concentration of the lignosulfonic acid in the 
stock solution was calculated using Aulin-Erdtman’s 
value of loge 280 mu = 3.47 for sulfite waste liquors (18) 
and the absorbance value for the lignosulfonic acid 
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Fig. 2. Mechanism for the acidic chlorination of veratryl 
alcohol 
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solution at the same wavelength. The value for the 
concentration was found to be 2.1 X 107? moles 
MeO per liter. In the course of this investigtion, wher- 
ever chlorine was applied in a specified ratio to the 
lignosulfonic acid, calculations were based on this 
value. 


RESULTS AND DISCUSSION 


As a result of studies related to the nature of the acidic 
chlorination of veratryl alcohol, the authors, in a sepa- 
rate publication (19) have proposed the reaction se- 
quence represented in Fig. 2. Because of the relation 
they bear to the reactions occurring during the acidic 
chlorination of softwood lignin, the various steps of this 
reaction sequence are discussed below in detail. 


Aromatic Substitution Reactions at pH 1 


At pH 1 the reactive halogen species present in the 
largest amount is molecular chlorine, although hypo- 
chlorous acid (ca. 4%) exists in equilibrium with it at 
this pH and concentration. These two species may 
cause either substitution or oxidation, the former 
process being more commonly associated with molec- 
ular chlorine and the latter with hypochlorous acid. 
During the chlorination of veratryl alcohol, both 
processes affect markedly the course and extent of the 
reaction. 

The electronic influences operative in the veratryl 
nucleus during electrophilic substitution reactions, 
such as chlorination, are such that the electrophile is 
directed strongly to the position para to each of the 
methoxyl groups. When applied to veratryl alcohol, 
substitution para to the 3-methoxy group gives rise to 
the expected product, 6-chloroveratryl alcohol. Sub- 
stitution of chlorine para to the 4-methoxy group, 
causing the displacement of the carbinol side-chain, is a 
reaction of particular significance in pulp bleaching and 
will be discussed in the next section. Substitution of 
chlorine into the 6-position and displacement of the 
carbinol group at the 1-position are competing reactions, 
but the former greatly predominates since its rate 
constant is greater by a factor of ten than that of the 
latter reaction. Substitution in the 5-position cannot 
be excluded from consideration but, inasmuch as the 
model 4,5-dichloroveratrole was prepared in good 
yield by direct chlorination of veratrole, the reaction 
probably takes place only to a very limited extent, if at 
all. By the same reasoning, substitution of chlorine 
into the 2-position must be negligible. The apparent 
absence of substitution at the 2- and 5-positions is in 
accordance with the observed low ortho to para ratio 
observed in substitutions by molecular chlorine (20). 
The decisive influence of the methoxyl group in de- 
termining the position taken by the electrophile also 
has been demonstrated by Strauss and Sarkanen (2/) 
who chlorinated 3,4,5-trimethoxybenzyl alcohol under 
acidic conditions and obtained 1,2,6-trichloro-3,4,5- 
trimethoxybenzene. 

Studies with other model substances such as vanillyl 
alcohol and the barium salt of 3-methoxy-4-hydroxy- 
toluene-w-sulfonic acid have shown that chlorine sub- 
stitutes in the 6 - position of these nuclei as well. 
Whether this occurs to the extent noted with veratryl 
alcohol as yet has not been ascertained. However, 
substitution would be governed to a greater degree by 
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the free phenolic hydroxyl group which would suggest 
that a greater amount of 5-substitution should occur. 


Electrophilic Displacement of Side Chain Groups by 
Chlorine 


The replacement of the carbinol side-chain by chlorine 
is a general reaction since other model compounds such 
as p-hydroxybenzyl, vanillyl, syringyl and 6-chloro- 
veratryl alcohols were found to undergo a similar re- 
action. The susceptibility of the carbinol side-chain of 
syringyl alcohol to cleavage by chlorine is significant 
since it reflects the applicability of the reaction to 
hardwood as well as to softwood lignin systems. The 
fact that 6-chloroveratryl alcohol underwent this 
cleavage reaction indicates that a chlorine atom ortho 
to the carbinol group exerts no noticeable retarding or 
inhibitory effect. 

Cleavage of the side-chain was retarded when the 
aliphatic side chain was etherified as in the cases of the 
methyl ether of veratryl alcohol and_ pinoresinol 
dimethyl ether. Moreover, when model substances 
such as y-veratrylpropane and the barium salt of 
3,4-dimethoxytoluene-w-sulfonic acid were chlorinated, 
no side chain cleavage was detected as judged by the 
failure to isolate 4,5-dichloroveratrole from among the 
reaction products. On the other hand, the side chains 


of p-hydroxybenzaldehyde and p-hydroxybenzoic acid — 


were replaced easily by chlorine forming 2,4,6-tri- 


chlorophenol in good yield under identical reaction | 


conditions. Etherification of the 4-hydroxy group, 
therefore, appears to have a profound retarding effect on 
the replacement of the side chain. — 


Demethylation and Subsequent Reactions 


The several species present in the aqueous chlorina- 
tion mixture which conceivably could be responsible 
for, or contribute to, demethylation are molecular 
chlorine, hypochlorous and hydrochloric acids. Neither 
of the latter two substances was found capable of re- 
moving the methyl group. Consequently, molecular 
chlorine appears to be the reagent essential to the re- 
action. Qualitatively, at least, this is in accord with 
the conclusion of Hibbert e¢ al. (8) who found that 
demethylation by chlorine occurred most easily in acid 
solution, less well in neutral solution and only to a negli- 
gible extent in alkaline solution. This decrease in the 
ease of demethylation parallels the decrease in the 
amount of elemental chlorine present in the system. On 
the basis of a study made by Strauss and Sarkanen (21), 
it appears that chlorine serves as a hydrolyzing catalyst 
in this reaction. 

Another factor which exerts a considerable effect is 
the chlorinating medium itself. In preparing many of 
the chloroguaiacyl and chloroveratryl derivatives used 
in this study, the chlorinations were conducted in 
nonaqueous media and, although there was some indi- 
cation that a small amount of demethylation’ had oc- 
curred, the group remained largely intact. Although 
most investigators have found that the presence of 
water even in small amounts promotes the demethyla- 
tion in the presence of elemental chlorine, chlorine 
itself, under anhydrous conditions, may achieve the 
same result but perhaps by a different mechanism. 

Isolation of a partially demethylated 6-chloroveratryl 
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Standard reaction difference spectra of 5- and 
6-chloroveratryl alcohols and 4,5-dichloroveratrole 


i unit serves to illustrate that demethylation, although 
/ not occurring with the rapidity of the aromatic sub- 


stitution of chlorine, does compete with the electro- 
philic displacement of the side chain. 

Further substitution of 4,5-dichloroveratrole as a 
major reaction was deemed improbable since experience 
in preparing model tri- and tetrachloroveratrole in- 
dicated that far more stringent reaction conditions 
were required to bring about these transformations 
than normally were used in this study. Further 
chlorination of substituted catechols, however, is much 


’ more likely due to the greater reactivity imparted by the 


two phenolic hydroxyl groups. 

The formation of substituted quinones from the cor- 
responding catechols is in keeping with the generally 
recognized sensitivity of these structures to oxidants. 
Spectrophotometric measurements bave indicated that 
tetrachlorocatechol is transformed to the corresponding 
orthobenzoquinone in the presence of a small amount 
of chlorine. 


Reaction Difference Spectra as a Means of Following the 
Course of the Chlorination Reactions 


Because of the heterogeneous nature of natural 
lignin and lignin artifacts, the isolation and identifica- 


tion of reaction intermediates resulting when these 


substances are allowed to react with chlorine is ex- 
tremely difficult. A more-promising approach to the 
problem has been made through the use of spectro- 
photometric techniques in which the spectral changes 
occurring at different stages of the reaction were com- 
pared with standard reaction difference spectra which 
represented the expected transformations; namely, 
substitution of chlorine into the 5- or 6-position of the 
guaiacyl or veratryl nucleus and electrophilic displace- 
ment of the carbinol side-chain by chlorine. 
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The standard reaction difference spectra of 5- and 
6-chloroveratryl alcohols are shown in Fig. 3. The 
corresponding curves for 5- and_ 6-chlorovanillyl 
alcohols (not shown) have similar forms over the entire 
ultraviolet wavelength range. The A absorptivity 
values for the characteristic maxima of these compounds 
and 4,5-dichloroveratrole are shown in Table I. 


The chlorinated veratryl and vanillyl alcohols 
possess well-defined maxima at 290 to 294mu and at 
240 to 242mu. The spectra of the 5-chlorinated 
veratryl and vanillyl alcohols, on the other hand, 
lack well-developed maxima in the vicinity of 290myu 
but possess absorption maxima at 252 and 242mn, 
respectively. It is apparent from these results that the 
peak in the vicinity of 292my is indicative of chlorina- 
tion in the 6-position. The corresponding peak for 
5-substitution is of such low intensity as to have no 
practical value. The reaction difference spectrum of 
4,5-dichloroveratrole is similar in form to that of 6- 
substituted veratryl and vanillyl alcohols although the 
maximum at 292myu is broadened and _ intensified. 
Using these standard curves as a basis for comparison, 
various model compounds, in addition to Norway 
spruce lignosulfonic acid, were chlorinated and their 
reaction difference spectra measured. 

Table I. A Absorptivity Values for Absorption Maxima of 
Standard Reaction Difference Spectra 


Wavelength at 


absorption A Absorptivity, 


Reaction difference spectrum maximum, mp l/mole cm. 
5-Chloroveratryl alcohol-veratryl 252 — 200 
alcohol 
6-Chloroveratryl alcohol-veratryl 290 2090 
alcohol 242 4290 
4,5-Dichloroveratrole-veratry] alco- 292 2820 
hol 243 4220 
5-Chlorovanillyl alcohol-vanillyl 242 750 
alcohol 
6-Chlorovanillyl alcohol-vanillyl 294 2190 
alcohol 240 2190 


The reaction difference spectra resulting from the 
application of varying amounts of chlorine to veratryl 
alcohol are shown in Fig. 4. In all instances the narrow 
absorption band at approximately 290my denoting 
6-chlorination can be observed. After 2.8 moles of chlo- 
rine were added, there was no further increase in the 
absorption intensity at 290my and additional amounts 
of chlorine served only to destroy the peak. 

When less than one mole of chlorine was applied, 
there was no absorption in the wavelength range bor- 
dering on the visible spectral region illustrating that 
some substitution had occurred before chlorine was 
consumed by any side reaction such as quinone forma 
tion. However, for increasing applications up to one 
mole, absorption was observed in the visible region 
indicating that, before monosubstitution was complete, 
other reactions had begun to occur. There is an in- 
dication of an absorption maximum at approximately 
400mu after the addition of slightly more than one 
mole of chlorine. When still more chlorine was added, 
the absorbance in this region first grew and eventually 
decreased. Tentatively, this peak has been ascribed to 
a substituted orthobenzoquinone. The parent com- 
pound (o-benzoquinone) has an absorption maximum 
in this region the exact position and intensity of which 
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Fig. 4. Reaction difference spectra derived from the acidic 
chlorination of veratryl alcohol at various chlorine/sub- 
strate ratios 


is dependent on the solvent and the length of time the 
solution stood before measurement (22). 

Vanillyl alcohol and the barium salt of 3-methoxy-4- 
hydroxytoluene-w-sulfonic acid were chlorinated under 
the same conditions and found to be transformed to 
products whose reaction difference curves were similar 
to those of veratry] alcohol. 

The spectra derived from the chlorination of spruce 
lignosulfonic acid are shown in Fig. 5. The absorption 
maximum at 294my which grew with increasing appli- 
cations of chlorine reflects the increase in 6-substitution. 
The absence of isosbestic points, however, indicates 
that, in addition to the principal substitution reactions, 
one or more side reactions occur. The close similarity 
of these curves to those obtained when veratryl] alcohol 
was chlorinated is immediately apparent. Substitution 
in the 6-position of the aromatic nucleus thus was found 
common to all four materials tested. 

Vanillyl and veratryl alcohols and spruce lgno- 
sulfonic acid also were chlorinated at a pH of 5 where the 
principal reactive species is hypochlorous acid. Each of 
the reaction difference spectra derived from these 
chlorination treatments possessed a maximum at 
292 to 295muyu characteristic of 6-substitution. How- 
ever, whereas the spectrum derived from veratryl 
alcohol was nearly identical to that of the standard 
reaction difference spectrum for 6-substitution through- 
out the entire ultraviolet region, the spectral curves of 
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Fig. 5. Reaction difference spectra derived from the acidic 


chlorination of Norway spruce lignosulfonic acid at various 
chlorine/substrate ratios 


vanillyl alcohol and lignosulfonic acid showed a note- 
worthy deviation in the 350 to 400mu region. The 
increase in absorption in this region may be attributable 3 
to the formation of quinones or other chromophores — 
resulting from oxidation by hypochlorous acid. Ether- 
ification of the phenolic hydroxyl group at the 4-position 
of the guaiacyl nucleus thus appears to stabilize the 
structure against oxidative degradation. 


The Use of Ionization Difference Spectra in Following the 
Course of the Chlorination Reaction 


The ionization of phenolic groups has been shown to 
result in a bathochromic shift of absorption bands to- 
ward the visible region of the spectrum (23). The 
standard ionization difference spectra of the model 
phenols used in this study possessed distinct differences 
which made it possible to classify them into three 
groups. A standard ionization difference spectrum rep- 
resenting each of the three types is shown in Fig. 6a. 
This classification was based on the position cf the 
higher wavelength absorption maximum. One group, 
which included vanillyl (24), 6-chlorovanilly and 5- 
chlorovanillyl aleohols and the barium salt of 3- 
methoxy-4-hydroxytoluene-w-sulfonic acid, showed an 
absorption maximum at approximately 295 to 300my. 
With a second group, composed of chloroguaiacols and 
chlorocatechols, the absorption maximum was found in 
the 305 to 315mp range. <A distinct third type is 
illustrated by vanillin where the absorption maximum 
appears at 347my (16). The absorptivities of these 
various compounds are presented in Table II. The 
spectra of the chlorocatechols were found to change on 
standing in solution so that the spectral measurements 
were performed immediately after the compound was 
dissolved. Reasonably good reproducibility of A 
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) Fig. 6a. Standard ionization difference spectra of various 
model phenols 


© absorptivity values was achieved for the higher wave- 
» length maximum of each spectrum, but not for the 
lower. For this reason, A absorptivity figures of the 
latter were not reported. 


» Table II. A Absorptivity Values for Absorption Maxima of 
Standard Ionization Difference Spectra 


Wavelength at 


absorption A Absorptivity, 


Compound maximum, mu l/mole cm. 
] Type I 
Vanillyl alcohol (24) 292 4220 
249 9800 
» 6-Chlorovanillyl alcohol 302 4190 
i 254 8540 
+ 5-Chlorovanillyl alcohol 297 4310 
252 8900 
| Barium salt of 3-methoxy-4- 295 4390 
hydroxytoluene-w-sulfonic 250 11500 
acid 
| Type II 
} Guaiacol (16) 290 3300 
( 239 7900 
_ 4,5-Dichloroguaiacol 308 4590 
250 7940 
| 4,5,6-Trichloroguaiacol 310 4490 
\ 253 8530 
| Tetrachloroguaiacol 315 4530 
252 9160 
| Catechol (26) 298 5130 
| 253-4 5250 
_ 4,5-Dichlorocatechol 315 14430 
| 4,5,6-Trichlorocatechol 315 4540 
_ Tetrachlorocatechol Sit2 3240 
f Type III 
| Vanillin (16) 347 25600 
| 249 9700 
The ionization difference spectrum of vanillin illus- 
trates the circumstance where the phenolic hydroxyl 


- group is conjugated through the ring with an alpha car- 
bonyl group. The maximum in the vicinity of 350my 
appears to be characteristic for compounds possessing 
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Fig. 6b. Ionization difference spectra derived from the 
acidic chlorination of veratryl alcohol and the aqueous ex- 
tract of chlorinated spruce wood 


this structural element (26, 27, 28). The position of 
the absorption maximum in the 295 to 350myu range 
of the spectrum thus is seen to give some indication of 
the structure of the absorbing unit. 

Chlorimation of veratryl alcohol and subsequent 
measurement of the ionization difference spectrum 
(Fig. 6b) of the reaction mixture indicated that an 
ionizable group had been formed. The absorption max- 
imum occurred at approximately 8320my which suggested 
that the absorbing material was a chlorocatechol rather 
than a chloroguaiacol. Moreover, subsequent analysis 
of residues of the acidic material showed that removal 
of the methyl group virtually was complete after the 
reaction so that the spectrum undoubtedly was that of 
a substituted catechol rather than of a guaiacol. The 
intensity of the absorption maximum grew with in- 
creasing application of chlorine up to a certain limit 
when further addition caused it to diminish. This 
point may have marked the beginning of the formation 
of significant amounts of tri- and tetrachlorocatechol 
each of which has a substantially lower absorptivity 
than dichlorocatechol in this wavelength region. 

The ionization difference spectrum of an aqueous ex- 
tract of chlorinated Norway spruce wood also is shown 
in Fig. 6b. The strong resemblance to the ionization 
difference spectrum of dichlorocatechol is immediately 
apparent. Whether or not this represents the spec- 
trum of monomer units or of larger demethylated frag- 
ments is not known. The fact that the absorbing ma- 
terial was water-soluble and not extractable with ether 
points to a hydrophilic structure of reasonably low 
molecular weight. 

The ionization difference spectra resulting from the 
chlorination treatment, as well as the spectrum of un- 
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Fig. 6c. Ionization difference spectra derived from the 
acidic chlorination of vanillyl alcohol at various chlorine/ 
substrate ratios 


treated vanillyl alcohol, are shown in Fig. 6c. The 
spectral changes observed in this figure suggest various 
stages in the transformation of the original alcohol to a 
substituted catechol. In general, on the basis of their 
ionization difference spectra, both vanillyl and veratryl 
alcohols undergo a similar series of reactions with chlo- 
rine, but vanillyl alcohol is more reactive and reaches 
the quinone stage at a lower chlorine to substrate ratio. 
This serves as another indication that when the phe- 
nolic hydroxyl groups are completely etherified, the nu- 
cleus is stabilized against degradative attack. 

The ionization difference spectra derived from the 
acidic chlorination of the barium salt of 3,4-dimethoxy- 
toluene-w-sulfonic acid and spruce lignosulfonie acid, 
together with the original spectrum of the latter, are 
shown in Fig. 6d. The form of the spectrum of the 
model sulfonate after chlorination was in marked con- 
trast to that of vanillyl or veratryl alcohols. The ab- 
sorption maximum at 350my grew with increasing ap- 
plication of chlorine up to a point and then decreased. 
The position of the maximum points to a phenolic hy- 
droxyl group conjugated through the ring with an alpha 
carbonyl group. The intensity of this maximum is far 
less than is normally found for the p-hydroxybenzoyl 
structure, leading to the conclusion that either there is 
incomplete conversion to this species or that, once hay- 
ing formed, it is rapidly degraded. The intense color 
developed in the early stages of the chlorination reac- 
tion suggests that degradation proceeded through the 
catechol to the quinone stage. 

Since it is probable that the benzyl alcohol groups 
were incompletely sulfonated by the cooking liquor, the 
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rinated and unchlorinated spruce lignosulfonic acid and 


the chlorinated barium salt of 3,4-dimethoxytoluene-w- _ 


sulfonic acid 


lignosulfonic acid solution should have behaved toward — 
chlorine as a mixture of the corresponding sulfonates of - 


veratry] and vanillyl alcohols and the corresponding un- 
sulfonated alcohols. In this regard it will be observed 
that the untreated sulfonic acid has the anticipated ab- 
sorption maximum in the 300muy region. 
slightly more than one mole of chlorine shifted the spee- 
trum of the untreated material toward the visible re 
gion, probably as a result of nuclear substitution. No 
definite conclusion can be drawn about the maximum 
at 360my since the starting material had a similar peak. 
By analogy with the model sulfonate, however, some of 
this absorbance could be attributed to the formation of 
carbonyl groups at the side-chain. Addition of 2.1 
moles of chlorine completed the metamorphosis and the 
spectrum assumed the contours of a chlerocatechol. 


Isolation of Tetrachloroguaiacol from Chlorinated Spruce 
Wood 

Among the various structural elements known to 
occur in softwood lignin are hydroxyl groups situated on 
the side chain carbon atom alpha to the guaiacyl nu- 
cleus. To the extent that these carbinol groups oceur 
in lignin, breakage of the bond between the alpha ear- 
bon atom and guaiacyl nucleus with concurrent chlorine 
substitution was anticipated. This was borne out ex- 
perimentally when a lignin end unit was isolated from 
among the chlorinated reaction products as tetrachloro- 
guaiacol. The chlorination was carried out in glacial 
acetic acid to preserve the methoxyl group intact, a 
precaution which is necessary since its removal ren- 
ders the ring sensitive to further degradative attack. 
Figure 7 represents the transformations which are be- 
lieved to occur in the reaction. The degree of substitu- 
tion in the isolated product is without significance since 
the chlorination was carried to the point where the ring 
was completely substituted so as to eliminate the prob- 


Vol. 43, No.1 January 1960 Tappi 


ee 


Ionization difference spectra derived from chlo-_ 


Application of 


5 | 
‘ 7 0H; 
On CHOH of] 
Ee OO aaa IM a ali 
OH OH 


Fig. 7. Reaction sequence for the isolation of a softwood 
lignin end unit as tetrachloroguaiacol 


lem of having to separate and identify isomers. 

In this connection it is of interest to note that Cross 
and Bevan (2) isolated a chloroquinone by subliming 
chlorinated jute lignin. The reduced quinone was 
identified as trichloropyrogallol. 


Proposed Mechanism for the Chlorinatien of Norway 
Spruce Wood Meal 


In the proposed mechanism shown in Fig. 8, the 
aliphatic side-chains, through which the aromatic nu- 
clei are joined, are represented in the simplest manner 
possible. This was done for purpose of simplification 
recognizing that linkage of the 6 or y carbon atoms of 
the side chain with the 5-carbon atom of the adjoining 
ring, as well as other structural elements believed to 
occur in lignin, may alter the course of the reactions 
discussed in connection with the chlorination of ver- 
atry] alcohol. 

By analogy with the behavior of spruce lignosulfonic 
acid toward chlorine, substitution logically would be 


a expected to take place in the 6-position except where 


the phenolic hydroxyl groups in the 4-position were un- 
etherified in which case 5-substitution also would be a 
strong possibility. Wherever etherified or unetherified 
benzyl! alcohol groups were present, chlorine has been 
shown as breaking the bond between the benzene nu- 
cleus and the aliphatic side-chain. In keeping with the 
fact that formaldehyde was formed when the analogous 
reaction took place with veratryl alcohol, the end car- 
bon of the cleaved aliphatic side-chain has been repre- 
sented as an aldehyde group. Whether or not the phe- 
nolic ether linkages at the 4-carbon atom are cleaved 
during the chlorination, as methoxyl groups are, was 
not established in this investigation. As indicated in 
Fig. 8, not all the phenylpropane units are cleaved so 
that, depending on the number and distribution of 
cleaved linkages and the amount of chlorine applied, a 
wide distribution of various size fragments would be 
predicted. That no simple molecular species greatly 
predominated was evident from the nature of the resi- 
due remaining after evaporation of the aqueous extract 
of the chlorinated wood, for only a small fraction of the 
total residue could be sublimed in vacuum. 

All indication point to the conclusion that the aro- 
matic nucleus is not highly substituted as a result of the 
conditions employed in the chlorination treatment. 
The ionization difference spectrum of the aqueous ex- 
tract of the chlorinated wood which strongly resembled 
the spectrum of 4,5-dichlorocatechol, is supporting evi- 
dence as is the analytical data furnished by various in- 


vestigators (29, 30, 31, 32) for the per cent chlorine in 
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Fig. 8. Proposed mechanism for the acidic chlorination of 
softwood lignin 


an isolated chlorolignin. The magnitude of these fig- 
ures is such that, assuming a uniformly substituted prod- 
uct, tri- or tetrachlorinated nuclei definitely were ex- 
cluded as possibilities. 

The proposed mechanism is in agreement with some 
details of the Hibbert mechanism and at variance with 
others. Common to each is the initial, rapid substitu- 
tion of chlorine into the guaiacyl nucleus. Hibbert 
proposed an oxidative degradation of the lignin poly- 
mer in which an ether linkage at the y-carbon was 
cleaved and a carboxyl group formed whereas the pres- 
ent study has indicated that degradation occurs at the 
carbon atom alpha to the guaiacyl nucleus, the side- 
chain being replaced by chlorine. Both studies agree 
that demethylation occurs, but differ on the nature of 
the aromatic moiety resulting from the cleavage. The 
results of this investigation strongly suggest that de- 
methylation occurs by a non oxidative mechanism. 


The Significance of Acidic Chlorination and 
Demethylation to Bleaching 

As a result of an acidic chlorination treatment, a 
considerable amount of the lignin in pulp becomes water- 
soluble and a still greater amount, alkali-soluble. Sub- 
stitution of chlorine into the aromatic nucleus of simple 
organic compounds is generally accepted as being ac- 
companied by a decrease in water-solubility so that, 
reasoning by analogy, chlorolignin resulting from simple 
substitution should have undergone a similar change 
in this property. The opposite effect actually observed 
in the bleaching of pulp can be ascribed to the offset- 
ting side-chain cleavage and demethylation reactions. 
The lignin polymer chains are thus reduced to small 
water- and alkali-soluble fragments as this study has 
shown. The extent to which such reactions occur has 
not been elucidated completely. However, it is evi- 
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dent that complete scission of splitting of methoxy] is 
not necessary to effect the desired solubilization. The 
catechols arising from the cleavage of methoxyl groups 
can be regarded as precursors of quinones which gen- 
erally have been considered as the source of the pulp 
color observed in the acidic bleach treatment. 


It may be pointed out that the side-chain displace- 
ment is formally a substitution reaction, since one mole 
of hydrochloric acid is liberated for each mole of chlo- 
rine consumed. The proposed mechanism, therefore, is 
in agreement with the results of Giertz (6) on the chlo- 
rination of sulfite pulps. Contrary to earlier views, how- 
ever, ordinary aromatic substitution appears to do 
little to aid solubilization of the residual lignin. 


SUMMARY 


The standard reaction and ionization difference spec- 
tra of a number of model compounds served as a basis 
for evaluating the structural changes which occurred in 
the various lignin model compounds as a result of treat- 
ment at diverse pH levels. Substitution of chlorine 
into the 6-position of the aromatic nucleus was demon- 
strated clearly in each instance when chlorine was ap- 
plied to veratryl and vanillyl alcohols and spruce ligno- 
sulfonic acid at pH 1 and pH 5. Information as to the 
probability of 5-substitution could not be derived from 
the spectra. There was spectral evidence that simple 
nuclear substitution was retarded as the pH was in- 
creased from 1 to 5 whereas the oxidative phase of the 
reaction became more pronounced. The position of 
the absorption maximum observed in the near-ultra- 
violet region of the spectra was compatible with that of 
substituted orthobenzoquinones. Based on the be- 
havior of veratryl alcohol toward chlorine at pH 1, 
substitution preceded formation of quinonoid structures. 
Where either or both of the phenolic hydroxyl groups 
were unetherified, the interim between these reactions 
may be shortened considerably. 


The removal of the side-chain from the aromatic nu- 
cleus as a result of acidic chlorination was shown to be 
a general phenomenon. The ionic nature of the mech- 
anism proposed for this reaction was based on a com- 
bination of direct experimental evidence and on a con- 
sideration of established mechanisms for similar reac- 
tions. The extent to which this scission occurred was 
dependent on the nature of the side-chain but, more 
fundamentally, it may be contingent upon the stability 
of the carbonium ion ejected from the nucleus. Con- 
firmation of the applicability of the side-chain cleavage 
reaction to a complex system was realized when an end 
unit from lignin in setu was isolated as tetrachloroguaia- 
col. This has led to the hypothesis that the solubilization 
of lignin effected during an acidic bleach treatment 
may be due in part to a reaction of thistype. However, 
as a result of the pulping treatment, the functional 
groups attached to the carbon atom alpha to the aro- 
matic nucleus are altered so that the extent of the re- 
sponse of the alpha carbon toward cleavage will depend 
largely on the nature of transformation. 


The ionization difference spectra revealed that, as a 
consequence of the acidic chlorination treatment, free 
phenolic hydroxy] groups were formed as intermediates 
in the overall decomposition process. The substituted 
catechols thus formed are regarded as the intermediates 
through which the reaction leading to substituted ortho- 
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benzoquinones takes place. The mechanism of de-} 
methylation, although as yet not completely defined, is 
ionic in nature and catalytically influenced by the pres- 4 
ence of elemental chlorine and an aqueous system. || 
Although a somewhat slower process than simple sub- | 
stitution, demethylation becomes a significant factor) 
before one mole of chlorine has substituted completely |} 
in the nucleus. | 

The formation of free hydroxy] groups is compatible |} 
with observed behavior of pulp toward chlorine during | 
an acidic chlorination in that the phenolic substances || 
have enhanced water solubility due to salt formation | 
with the alkali in the ensuing caustic extraction stage. 
The general reactivity of the substituted catechols | 
acts to the detriment of the operatioa in one respect, 
however, in that chlorine is consumed oxidatively in | 
degrading still further structures which already may } 
have acquired sufficient water solubility to be removed. | 
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National Conferences 


Forty-Fifth Annual M eeting, Hotel Commodore, New York, 
N. Y., Feb. 22-25, 1960. 

Hleventh Coating Conference, 
Chicago, Ill., May 23-25, 1960. 

Pulp Bleaching Conference, Edgewater Beach 
Chicago, Ill., June 14-16, 1960. 

Fourteenth Alkaline Pulping Conference, Multnomah Hotel, 
Portland, Ore., Aug. 22-24, 1960. 

Forest Biology Conference, Seattle, Wash., Aug. 24-27, 1960. 

Eleventh Testing Conference, Pantlind Hotel, Grand Rapids, 
Mich., Sept. 27-29, 1960. 

Tenth Corrugated Containers Conference, Ro yal York Hotel 
Toronto, Canada, Oct. 10-13, 1960. 

Fifteenth Plastics-Paper Conference, Hotel Syracuse, Syra- 
cuse, N. Y., Oct. 17-19, 1960. 

Fifteenth Engineering Conference, Robert Meyer Hotel, 
Jacksonville, Fla., Oct. 24-28, 1960. 


Edgewater Beach Hotel, 


Hotel, 


3 


Local Section Meetings 


Pacific: April 15, 1960, Everett, Wash., Shibley Award 
Meeting; May 5-7, 1960, Bellingham, Wash., or Harrison 
Hot Springs, Annual Meeting; September, 1960, Salem, 
Ore., “Modernization.” ~ 

Golden Gate District (Pacific Section): Jan. 26, 1960, Visit 
to California Forest Products Laboratory, 3:30-4:00 p.m., 
Dinner at Hotel Claremont 6:00 p.m.; Mar. 29, 1960, 
“Recent Advances in Materials Handling,” 4:00 p.m. mill 
visit to Nulaid plant, dinner at Cottage Restaurant, San 
Leandro 6:00 p.m.; May 10, 1960, True Memorial Lecture, 
Hotel Claremont, Berkeley. 

Lakes States: March 8, 1960, mill visit Bergstrom Paper 
Co., Neenah; dinner at Menasha Elks Club. Theme: 
‘Statistical Methods Applications in the Paper Industry”; 
April 12, 1960, dinner location to be announced. Theme: 
C. J. West Awards. May, social meeting—date to be an- 
nounced. 

Delaware Valley: Jan. 21, 1960, Engineers Club, Phila- 
delphia, Pa., Operations Research Panel; March 26, 1960, 
Benjamin Franklin Hotel, Philadelphia, Pa., 1960 Phila- 
delphia Graphic Arts Conference; April 28, 1960, Engineers 
Club, Philadelphia, Pa., E. J. Albert Award Program; May 
27, 1960, Beliot Eastern, Downingtown, Pa., tour and outing. 

Kalamazoo Valley: Jan. 21, 1960, Harris Hotel, Kala- 
mazoo, Papermakers’ Get-Together; March 17, 1960, In- 
man’s Restaurant, Galesburg, “Graphic Arts’; April 21, 
1960, Inman’s Restaurant, Galesburg, ‘Stock Preparation”; 
May 12, 1960, Harris Hotel, Kalamazoo, Recognition Night, 
WMU Awards; June 21, 1960, Annual Golf Outing, Gull 
Lake Country Club. 

New England: April 8, 1960, Management Night; June 
3-4, 1960, Chatham Bars Inn, Chatham, Mass., Spring 
Meeting. 

New England (Kastern District): March 14, 
Armand’s Restaurant, Route 9, Framingham, Mass. 

Ohio: Feb. 11, 1960, Colony Restaurant, Swifton Center, 
Cincinnati, Ohio, plant tour through Formica, a division of 
American Cyanamid; March 15, 1960, Manchester Hotel, 
Middletown, Ohio, ‘Two-Phase Flow in a Wet Web.” 
Speaker: Joe Parker, Beloit Iron Works; April 12, 1960, 
Miami University, Oxford, Ohio, a tour of the new Paper 
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School. Subject: “High Polymers.” Speaker: H. E. Whit- 
acre; May 12, 1960, Hartwell Country Club, Cincinnati, 
Ohio, Ladies night. 

Ohio (Indiana District): Jan. 19, 1960, Marott Hotel, 
Indianapolis, Ind., “Coating,” Speaker: William H. Aiken, 
Diamond National Corp.; Feb. 16, 1960, Plant tour to be 
announced; March 15, 1960, Marott Hotel, Indianapolis, 
Ind. Panel Discussion, To be announced ; April 19, 1960, 
Plant tour to be announced, “Coating,” Brage Golding, 
Purdue University; May 17, 1960, Marott Hotel, Indian- 
apolis, Ind., “Testing,” Arthur Dreshfield, The Glidden Co. 

Empire State: June 10-11, 1960, Whiteface Inn, White- 
face, N. Y. 

Empire State (Metropolitan District): 465 Lexington Ave. 
New York, N. Y. March 8, 1960, “Coating”’- April 12, 
1960, “Packaging”; May 13, 1960, Ladies’ Night. 

Empire State (Northern District): Woodruff Hotel, Water- 
town, N. Y. Feb. 11, 1960, ‘Color’; March 9, 1960, 
“Strength Developments in Paper”; April 14, 1960, Junior 
Award Night; May 12, 1960, Annual Ladies Night. 

Empire State (Central District): University Club, 431 E. 
Fayette St., Syracuse, N. Y. 

Empire State (Western District) : 
Falls Na, 

Empire State (Eastern District): Queensbury Hotel, Glens 
Falls, N.Y. Jan. 21, 1960, Executives Night; Feb. 18, 1960, 
“Synthetic Fibers” (tentative); March 17, 1960, Junior 
Awards Contest; April 21, 1960, Symposium, “Wet End 
Machine Operation”; May 21, 1960, Annual Ladies’ Night. 

Maine-New Hampshire: June 17-18, 1960, Mountain View 
House, Whitefield, N. H., Annual Meeting. 

Chicago: Chicago Bar Association, 29 S. LaSalle St., 
Chicago, Ill. Jan. 5, 1960, ‘“‘Webfed Offset Printing’; Feb. 
2, 1960, “Adhesives”; March 1, 1960, “Folding Cartons”; 
April 5, 1960, ““Corrugating”’; May 3, 1960. 

Lake Erie: Jan, 21, 1960, Cleveland Engineering and Scien- 
tific Center, Conference on Pulp and Paper Testing Equip- 
ment and Methods Including Laboratory Coating and 
Sheetmaking Techniques; Feb. 18, 1960, Colton Chemical 
Co., 6626 Union Ave., Cleveland, Ohio, plant tour; March 17, 
1960, Cleveland Engineering and Scientific Center, “Off- 
Machine Coating with Emphasis on Waxing and Barrier 
Types and Base Paper Requirements.” 

Southeastern: Jan. 22-23, 1960, Jacksonville, Fla.; March 
18-19, 1960, Columbia, 8. C.; May 20-21, 1960, Savannah, 
Ga. 

Gulf Coast: Jan. 29, 1960, Stafford Hotel, Tuscaloosa, Ala.; 
March 18, 1960, Core Hotel, Panama City, Fla.; May 13, 
1960, New Orleans, La. 


Prospect House, Niagara 


Delaware Valley 


The Delaware Valley Section announces ‘The 1960 Phila- 
delphia Conference of the Graphic Arts Industry” to be held 
on Saturday, March 26, 1960, at the Benjamin Franklin Hotel 
in Philadelphia from 8 a.m. to 5 p.m. 

The Saturday date has been selected on recommendation 
from representatives of the Philadelphia Litho Club and the 
Philadelphia Printing Ink Makers Products Club for the con- 
venience of their members to attend. 

This will be the third consecutive Annual Graphic Arts 
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Conference sponsored by the Delaware Valley Section and will 
be the first time a full day’s program has been planned. 

Enthusiastic reactions to the previous two conferences in- 
dicates that this bigger and better conference will also be 
successful and point the way to further growth and a regular 
annual event of far reaching interest. 

Since the Philadelpbia area is generally accepted as the 
birthplace of both the printing and papermaking industries 
in this country, and continues to be an important center for 
both these industries, it is an ideal location for holding these 
conferences. 


Annual Meeting Personnel Service 


To assist companies recruiting technical men in publicizing 
their personnel needs, a ‘‘Personnel Service” room will be pro- 
vided at the Hotel Commodore during the 1960 Annual Meet- 
ing. Company members of the Association may post descrip- 
tions of their openings in this room which will be available to 
all delegates. This service was initiated at the 1959 meeting 
and is being repeated at the request of the companies which 
participated. 

Interested corporate and sustaining members are asked to 
forward brief position descriptions to the Association office 
by Feb. 15, 1960. These descriptions which will be displayed 
on bulletin boards in the “Personnel Service” room on 
Monday through Wednesday, February 22-24. These de- 
scriptions should include the name and address of a company 
representative who may be approached if additional informa- 
tion or an interview is desired. Companies planning to have a 
personnel representative at the Annual Meeting may add his 
name and hotel room number to the descriptions after he has 
arrived in New York. If the position descriptions of any one 
company cover more than a single sheet, the subsequent 
pages will be posted behind the first sheet on the bulletin 
boards. 

The Association’s role in this activity is expressly limited to 
providing the area to its company members without charge, 
supplying an attendant, and publicizing the location of the 
room in the program booklet and on the conference bulletin 
boards. 


Other Associations 


Verein der Zellstoff- und Papier-Chemiker und-Ingeniecre, 
Garmisch-Partenkirchen, Germany, June 28—July 1, 1960. 

The Twenty-Third Annual Short Course for Suryerintendents 
and Operators of Water and Sewerage Systems will be 
held at Louisiana State University, Baton Rouge, La., on 
March 16-18, 1960. 


High-Speed Testing Symposium 


The second annual Symposium on High-Speed Testing 
will be held at the Hotel Somerset, Boston, Mass., Jan. 27, 
1960. The program of the meeting is as follows: 


1. “New High-Speed Tensile Tester for Polymer Films,”’ 
Gordon D. Patterson, Jr. (Du Pont). 

2. “‘Smokless Powder Testing of Polyurethane Foams at 
Rates of from 1 to 10° Inches per Inch per Minute,” by 
John W. Jones (Du Pont). 

3. “Response of Elastomers, Over a Wide Frequency Range, 
ie a aes) of Forcing Functions,’ by Martin Berger 

USSO ). 

4. “High-Speed Testing of Solid Propellants,’” by K. H. 
Sweeney and Kenneth Bills (Aerojet-General). 

5 “Problems Associated with Strain Measurements of Tex- 
tiles under Impact Loading Conditions,’’ by Stanley Backer 
and Jan Rizek (MIT). 

6. ‘Critical Comparison of Moving Bar Impact with Gas 
Expansion Machines for Dynamic Loading of Metals,” by 
Joseph M. Kraft (U.S. Naval Research Laboratory). 


The program has been prepared under the co-chairmanship 
of Professor A. G. H. Dietz, MIT, and F. R. EHirich, Poly- 
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technic Institute of Brooklyn. 
by the Plas-Tech Equipment Co., Natick, Mass. 


Italian Translations of TAPPI Standards — 


The recently chartered Italian Section has undertaken the 
translation of TAPPI Standards into Italian. It is expected 
that several of these will be translated each month and pub- 
lished in Italy for distribution to Italian TAPPI members. 
Translations of Standard Methods T 213, T 400, T 402, 
T 403, and T 404 have already been distributed. 

Association members living outside of Italy may obtain 
copies of all translations at a nominal cost. Inquiries should 
be directed to Dr. Piero Bersano, Cartiere Burgo, Turin, 
Italy. 


Erratum 


In the paper ‘“‘Animal-Glue Testing for Paper Sizing,” by 
P. B. Davidson and H. B. Bodenhagen (Tappi 42, No. 9: 
720-723 (Sept., 1959)) wrong headings were used in that it 
was originally proposed to publish it in two parts. Part IL 
should be under the heading ‘‘Results of Test Method” on 
page 728. 


Testing Equipment Suppliers 


The Symposium is sponsored 


The suppliers listed below have indicated their willingness _ | 


to certify to any individual purchaser, upon request, that the 


instruments or material listed under their names do actually — 
comply with the requirements of the TAPPI Standards and - 


Suggested Methods for which they are listed, at the time of 
certification. 


Suppliers of testing equipment are invited to examine the ; 


list in order to determine whether their equipment is included. 
Forms for certification of additional equipment may be ob- 
tained from A. J. Winchester, TAPPI, 350 Lexington Ave., 
New York 17, N.Y. The list will be republished periodically. 


Method Apparatus Suppliers 

T 16 m-54 Sieve, screen mechanism, TMI 
Sieve Analysis of balance, accessories WAC 

Pulpwood Chips 
T 200 m-45 Disintegrator, beater TMI 
Laboratory Process- VIW 

ing of Pulp (Beater 

Method) 
1202 Koerner-type mill or AEC 
Chlorine Consumption paper defibrator 

of Pulp 
T 205 m-58 Disintegrator, sheet ma- TMI 


Forming Handsheets 
for Physical Tests 
of Pulp 


chine with stirrer, 
couch roll, couch plate, 
pump and press with 


pressure gage, press 
template, disks, drying 
rings, blotting paper, 
cup, bucket, graduated 
cylinder 
T 205-m Press, pump, disintegra- HMC 
Forming and Testing tor, sheet machine, 
Pulp Sheets stirrer, couch roll, 
couch plates, drying 
rings, disks 
T 206 m-55 Viscosity tube TMI 
Cuprammonium Dis- HHS 
perse Viscosity of WC 
Pulp 
T 210 m-45 Oven VAC 
Weighing, Sampling et 
and Testing of Wood 
Pulp for Moisture 
T 211 m-54 Ash in Crucible, analytical bal- TMI 
Pulp ance, desiccator, elec- 
tric muffle furnace, 
drying oven 
T 215 m-50 Grinder (Koerner type) TMI 
Copper Number of steam (or oil) bath 
Pulp 
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Method 


Apperatus Suppliers 
T 218 m-58 Disintegrator, pump and TMI 
Forming Handsheets press, press template, 
for Optical Tests of drying rings, blotting 
Pulp paper, Buchner funnel 
(porcelain), suction 
flask, filter paper, 
graduated cylinders 
T 219 m-d4 Jars, stirrer, water bath, TMI 
Bleach Requirement accessories 
of Pulp 
T 221 m-5l Disintegrator, sheet ma- TMI 
chine, stirrer, stop 
watch, container, dip- 
per, graduated cylinder 
T 224 sm-45 Disintegrator, ball mill TMI 
Laboratory Process- 
ing of Pulp (Ball- 
Mill Method) 
T 226 sm-52 Reaction apparatus, hot TMI 
Specific External plates,crucibles, porce- 
Surface of Pulp lain casserole, stop- 
watch or stopcelock, 
dissecting needle 
T 227 m-50 Freeness tester, gradu- TMI 
Freeness of Pulp ated cylinder, disinte- 
grator, suitable bracket 
and dipper 
T 231 sm-58 Tensile tester, zero-span TMI 
Zero-span Breaking jaw attachment 
Length of Pulp 
T 231 sm-d58 Zero span grips ‘TAI 
Zero-span Breaking 
Length of Pulp 
T 232 sm-d58 Fiber projector TAI 
Fiber Length of Pulp 
by Projection 
T 233 sm-53 Fiber classifier, hot plate, TMI 
Fiber Length of Pulp steam heated eylinder, 
by Classification or temperature-regu- 
lated drying oven, bal- 
ance, projector, disin- 
tegrator, accessories 
Fiber classifier BB 
TAI 
T 234 sm-58 Fiber projector TAI 
Coarseness of Pulp 
Fibers by Projec- 
tion 
T 403 m-53 Mullen tester TMI 
Bursting Strength of BFP 
Paper 
T 404 m-50 Tensile tester TMI 
Tensile Breaking TAI 
Strength of Paper 
and Paperboard 
T 410 m-45 Basis weight scale TMI 
Basis Weight of Paper TAI 
and Paperboard 
T 411 m-4 Micrometer TMI 
Thickness and 
Density of Paper 
T 413 m-54 Weighing container, ther- TMI 
Ash in Paper mometer, drying oven, 
chemical balance, 
desiccator 
T 414 m-49 Tearing tester TMI 
Tnternal Tearing Re- TAI 
sistance of Paper 
T 423 m-50 Schopper-type folding TMI 
Folding Endurance of endurance tester, MIT- 
Paper type folding endurance 
tester 
T 426 m-46 Bulking Micrometer TMI 
Thickness of Paper 
and Paperboard 
T 429 m-48 Disintegrator, Koerner TMI 
Alpha, Beta, and type 
Gamma-Cellulose 
in Paper 
T 480 m-52 » Grinder, Koerner type TMI 


Copper Number of 
Paper and Paper- 
board 
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T 483 m-44 Water 

Resistance of Paper 
and Paperboard 
(Dry Indicator 
Method) 

T 485 m-52 Hydrogen 
Ion Concentration 
(pH) of Paper Ex- 
tracts 

T 441 m-58 Water 

Absorptiveness of 
Nonbibulous Paper 
Paperboard (Cobb 
Test) 

T 446 m-48 

Moldability (Crease 
Retention) of 
Wrapping Paper 


T 447 m-53 
Moisture Expansivity 
of Paper 


T 448 m-49 

Water Vapor Permea- 
bility of Paper and 
Paperboard 


T 450 m-+4 

Pentosans in Paper 

T 451 m-45 

Rigidity, Stiffness 
and Softness of 
Paper and Paper- 
board 


T 453 m-48 

Heat Test for Rela- 
tive Stability of 
Paper 

T 456 m-49 

Wet Tensile Breaking 
Strength of Paper 
and Paperboard 

T 457 m-46 

Stretch of Paper and 
Paperboard 

T 460 m-49 

Air Resistance of 
Paper 

T 462 m-43 

Printing Ink Perme- 
ation of Paper 

T 463 m-52 

Adhesiveness of 
Gummed Paper 
Tape 

T 463 m-52 

Adhesiveness of 
Gummed Paper 
Tape 

T 464 m-45 

Water Vapor Perme- 
ability of Sheet 
Materials at High 
Temperature and 
Humidity 

T 466 m-52 

Degree of Curl and 
Sizing of Paper 

T 469 sm-55 

Flexural Resistance 
and Deflection of 
Fiberboard Book- 
binding 

T 470 m-54 

Edge Tearing Resist- 
ance of Pa 
(Finch Method) 

T 472 m-51 

Compression Resist- 
ance of Paperboard 
(Ring Crush Test) 

T 476 m-51 

st iia Loss of 

aper and Paper- 

board = 

T 478 sm-52 

Ink-Erasing Quality 
of Paper 


Penescope and dry indi- 
cator powder 


pH Meter, disintegrator, 
Koerner type 


Specimen holder, stop- 
watch 


Protractor, weights, 
method B weights, 
method A, flat surface, 
stop watch 

Expansivity tester 


Test dishes, template, 
Analytical balance 


Test dishes 
Disintegrator 


Softness-stifiness tester, 
rule graduated in milli- 
meters, scale for basis 
weight, micrometer 


Oven, folding endurance 
tester 


Tensile tester, Finch wet 
strength attachment 


Tensile tester, clamp, 
loading mechanisms, 
indicating device 

Air resistance tester 


Printing ink permeability 
tester 


Gummed tape tester 
Gummed tape tester 


Test dishes 


Curl and size tester, stop- 
watch 


Tensile tester with scale, 
flexure loading device 


Finch edge-tear stirrup, 
tensile tester 


Compression machine, 
specimen holder, 
cutting device 


Abrading instrument, 
resurfacing turntable, 
brush 


Abrading machine and 
accessories, micrometer 
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TMI 


TMI 


TAI 


TMI 


TAI 
TMI 


TMI 


TAIL 
TMI 


TMI 


TAI 


TMI 
TAI 
TMI 


TMI 


TMI 


TAI 


TMI 


TMI 
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Adhesiveness of Seals 
and Closures for 
Packages 


shallow tray or dish, 
blotting paper 


Method Apparatus Supplers 
T 479 sm-48 Bekk smoothness tester. TMI 
Smoothness of Print- Gurley-Hill S-P-s 

ing Paper smoothness tester 
T 480 m-51 Gloss Meter—75° TMI 
Specular Gloss of 

Paper at 75° 
T 481 sm-52 : Tensile tester, zero-span TMI 
Fiber Orientation in jaws TAI 

Paper (Zero-span 

Tensile Strength) 
T 482 m-52 Test dishes TAI 
Water Vapor Perme- 

ability of Sheet 

Materials at 0°F, 
T 637 sm-54 Corn Industries Research GSC 
Viscosity of Starch Foundation viscometer 

and Starch Products 
T 643 sm-54 Hellige alpha-amylase HI 
Dextrenizing Value color disk no. 620-S5 

of Enzymes used in conjunction 

with a no. 605 Hellige 

T 644 m-58 Tensile strength tester TAI 
Tensile Strength of 

Paraffin Wax 
T 648 sm-54 Viscometer, mixer TMI 
Viscosity of Coating 

Clay Slurry 
T 652 sm-57 8.0.D. blocking point TAI 
Blocking Range of tester 

Paraffin Wax 
T 800 m-50 tevolving drum, 7 ft. TMI 
Drum Test for Fiber- 

board Shipping 

Containers 
T 801 sm-44 Incline impact testing TMI 
Impact Resistance of device 

Fiberboard Ship- 

ping Containers 
T 803 m-50 Puncture tester, complete TMI 
Puncture Test of 

Container Board 
T 804 m-45 Compression testing TMI 
Compression Test of machine 

Fiberboard Ship- 

ping Containers 
T 806 sm-46 Tensile testing machine, TMI 


T 1001 sm-51 

Forming Structural- 
Type Boards for 
Physical Tests of 


Pulp 


T 1001 sm-51 
Forming Structural- 


30ard machine, stirrer, TMI 
screens, press, plates, 


board drier, scale 


Williams test board 
former 


WAC 


Type Boards for 
Physical Tests of 


Pulp 


T 1002 sm-51 
Standard Drainage 
Time of Pulp for 
Insulating Board 
T 1002sm-51 


Disintegrator, container, 
container-stirrer, drain- 
age tester, drainage 
tester stirrer, accessories 

Drainage tester 


TMI 


WAC 


Standard Drainage 
Time of Pulp for 
Insulating Board 


T 1003 sm-55 
Flexural Resistance 
and Deflection of 


Testing machine, loading 
head and supports, 
scale 


TMI 


Insulating Fiber- 


board 


T 1003 sm-55 
Flexural Resistance 


Flexural rigidity fixture 
for tensile tester 


TAI 


and Deflection of 
Insulating Fiber- 


board 
Key to Abbreyiaiicns 

AEC Abbe Engineering Co., 420 Lexington Ave., New York 
NESS 

BB The Bauer Bros. Co., Burt & Sheridan, Springfield, 
Ohio 

BFP B. F. Perkins & Son, Inc., Holyoke, Mass. 

EHS E. H. Sargent & Co., 4647 W. Foster Ave., Chicago, Ill. 

GSC The Gaertner Scientific Corp.. 1201 W. Wrightwood 
Ave., Chicago 14, II. 

HI Hellige, Inc., 877 Stewart Ave., Garden City, N. Y. 

HMC The Hermann Manufacturing Co., 211 North Columbus 
St., Lancaster, Ohio 

TAI Thwing-Albert Instrument Co., Penn St. & Pulaski 
Ave., Philadelphia 44, Pa. 

TMI Testing Machines, Inc., 72 Jericho Turnpike, Mineola 
LONE Ve 

VIW Valley Iron Works Co., Appleton, Wisc. 

WAC Williams Apparatus Co., Inc., 12 Herald Bldg., Water- 
town, N. Y. 

WC Will Corporation, Rochester, N. Y. 


WWWM[ 


| 


® REELS 
® WET PRESSES 
© SIZE PRESSES 
® CALENDER STACKS 
® YANKEE DRYING SECTIONS 


COMPLETE CUSTOM-BUILT 
FOURDRINIER PAPER MACHINE ‘4 


< 


DEVELOP-NEW PRODUCTS | 
CUT PRODUCTION. COSTS — 
SOLVE PRODUCTION PROBLEMS | with a 


EXPERIMENTAL, RESEARCH 


OT PAPER PLANT 


MACHINE CO. 


P.O. BOX 1014 
CAMAS, WASHINGTON 


Designers, Builders of Specialized Equipment for Paper Mills and Converters Including Waxers, Doctor Blade Grinders, Pneumatic Shafts and Chucks. 
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The biographical sketch on this page is the first of a series which will appear in this magazine 


under the heading ““TAPPI Profiles.” 


These features will present to the readers of Tappi, leading members of the Association. It 
is hoped that by describing their careers and, in particular, their activities in TAPPI, these out- 
standing members will become more widely known and at the same time will help to reveal 
further the highly professional character and personality of the Association. 

Because James R. Lientz is an outstanding member of the Association as well as its Presi- 
dent, he has been selected for the first TAPPI Profile. 


James R. Lientz 


James R. Lrentz, 26th president of TAPPI, was 
born in Los Angeles, Calif., on July 28, 1913. 

After completing his primary education at the Kansas 
City Junior College in Kansas City, Mo., he went to the 
University of Michigan, Ann Arbor, from which he 
graduated in 1937 with an M.S. degree in Chemical En- 
gineering. Upon graduating, Mr. Lientz went to work 
for Swenson Evaporator, Harvey, Ill., and it was there 
that he first came in contact with the pulp and paper 
industry. In his seven years with Swenson Evapora- 
tor he served as sales representative and later as man- 
ager, Pulp and Paper Division. 

He joined Union Bag and Paper Corp., Savannah, Ga. 
(now Union Bag-Camp Paper Corp.) in 1940 as assistant 
chief chemist, and later became chief chemist. In 1946, 
after a three and a half-year absence from Union Bag, Mr. 
Lientz rejoined the corporation as superintendent of the 
mill technical department, later to become general super- 
intendent and manager of the Pulp and Paper Division. 
In 1955 he was promoted to manager of the Savannah 
Plant Union Bag-Camp Paper Corp., and in 1956 was 
named resident manager and vice-president of the cor- 
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poration, in charge of production. He is presently 
vice-president—production, in charge of the Savannah 
plant, the world’s largest pulp and paper mill, and of the 
corporation’s converting operations. In addition to 


being responsible for all operations in Savannah, he is | 
box plants in | 


also in charge of the operations of: 
Chicago, Ill, Trenton, N. J., Jamestown, N. C., 
Spartanburg, S. C., and Lakeland, Fla.; bag factories 


in Richmond, Va., New Hope, Pa., and St. Louis, Mo.; . : 


and a boneycomb plant in Glens Falls, N. Y. 

The current president of TAPPI has been a member 
since 1940. In 1950 he became chairman of the Chemical 
Engineering Committee, which under his chairmanship 
undertook an intensive study of corrosion in alkaline 
digesters. To carry out the important details of the 
investigations, he helped organize and was made 
chairman of the Digester Corrosion Subcommittee. Of 
the many publications which resulted from the valuable 
work of the subcommittee perhaps the most widely 
known are the five-year report entitled “Five-Year In- 
vestigation of Digester Corrosion by the TAPPI Chem- 
ical Engineering Subcommittee,” published in Tappi 
38, No. 6, 373 (1955), and TAPPI Monograph No. 12, 
“Inspection of Digesters.”” This Monograph finally 
gave to the paper industry a long-awaited manual for 
the routine maintenance and safety control of digesters. 

As a member of the TAPPI Executive Committee 
since 1952, Mr. Lientz has served on many committees 
of the executive branch. In 1954 he was the Executive 
Committee Representative for the Southeastern Sec- 
tion, anda member of both the Local Sections and the 
Publications Management Committee; he became chair- 
man of the former committee in 1955 and of the latter 
two years later. Also in 1957, he became chairman of 
the Awards Committee and a member of four other com- 
mittees: Finance, Research Appropriation, Retirement 
and the American Paper and Pulp Association (APPA) 
Technical Committee. He is still a member of the last 
three committees and represents TAPPI on the APPA 
Technical Committee. Since 1958 he has been a mem- 
ber of the Investment Advisory Committee. 

In February, 1959, at the 44th Annual Convention, 
he was elected president of TAPPI. 

Despite his professional and TAPPI activities and the 
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POCKET 
REFRACTOMETER 


Mens other types available: Abbe, Pulfrich, Im- 
mersion, and Projection. 


EPIC Inc. 


Sales Agents Invited 


Starch, Sizings and other Solutions 


Available in 5 ranges: 

soluble solids — 0.28%, 
0-50%, 15-55%, and 40- 
85%; starch — 0-27%. 


os ae 


150 Nassau Street, New York 38, N. Y. Digby 9-2470 


immediate demands made on a father of three children, 
James Lientz’ encompassing interests enable him to 
shoulder the burden of service in many civic organiza- 
tions. He is an elder of the First Presbyterian Church 
of Savannah; a member of the Advisory Committee, 
Citizens and Southern National Bank ; a board member 
on the Savannah District Authority; director of the 
Savannah Symphony Society, Inc., The Savannah 
Foundation, Inc., and the Savannah Area Solicitations 
Review Board; a member of the board of Trustees of 
the Georgia Infirmary and of the Warren A. Candler 


_ Hospital; on the board of managers of the Union 


Society of Savannah (Bethesda Home for Boys); a 
vice-president of the United Community Services, and 


chairman of the Campaign Cabinet ; chairman of the 
1959 United Community Appeal; and a member and 
former chairman of the Committee on Services to Hand- 
icapped Children. 

Fis concern for the welfare of youth is further ex- 
pressed by the interest he takes in the Boy Scouts of 
America. Once president of the Coastal Empire 
Council, B.S.A., he is now member-at-large of the Na- 
tional Council, member of the Order of the Arrow, and 
holder of the Silver Beaver Award, B.S.A. 

He also belongs to The Savannah Rotary Club, 
Savannah Golf Club, Oglethorpe Club, AcE Ch ibe 
and American Pulpwood Association. 


INCREASE PAPER PRODUCTION 
WHILE IMPROVING QUALITY AND 
LOWERING COSTS .. WITH... 


(Chemical “Hydration” in dry form) 
NON-TOXIC 


NO COOKING. Is cold water soluble. Can be added 
dry to water or watered furnish in available stock prep- 
aration equipment. 


REDUCES stock refining time. 


PERMITS use of larger percentages of short fibers or clay 
in stock furnish. 


IMPROVES drainage of sheet or wire. 
ALLOWS machine speeds to be increased. 
RETAINS mineral fillers in sheet. 

INCREASES porosity, bulk and compressibility. 


DECREASES hygroexpansitivity, curl, warp and 
sidedness. 

EFFECTIVE when employed as 0.3 to 1% on dry fiber 
weight. 


WET STRENGTH, 


two- 


towels, tissues, bag 


adequate for 
papers, etc. can be imparted to any sheet containing 0.5 to 
1% of #7 by spraying borated water onto sheet when 
halfway over dryer section of machine. 


The BURTONITE Company 


NUTLEY 10, N. J. 
“BETTER PRODUCTS.. .THROUGH RESEARCH” 


Tappi January 1960 Vol. 43, No. 1 


The ONE 


Vacuum 
Pump 
Made for 
Paper 
Mills 


The Stickle Vacuum Pump is made exclusively for paper n.ills. 
It’s easy to service. All floats housed in exterior float boxes. 
Interchangeable, removable vacuum chamber is above tank, 
Inspection of ejector tubes may be made without moving 
motor, pump or piping. Uses standard horizontal motor and 
pump. For vacuums to 28”. Built-in heat exchanger eliminates 
costly cooling equipment. Recirculation of hurling water con- 
denses flash vapors and releases air and gases to atmos- 
phere. No close clearances to cause wear. Performance guar- 
anteed. Single and duplex models. Write for free literature. 


STICKLE STEAM SPECIALTIES COMPANY 
2209 Valley Ave. « Indianapolis 18, Ind. 
Dryer Drainage Systems 


Feed Water Heaters ZB Stickle 
Vacuum Pumps \ | Equipment ; 


Micro Adjustable Orifices i 
Differential Control Valves im || Cuts the cost of steam 


Moisture Control Systems 
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Eleven Years of Tappi 


ELEVEN years ago this month Tappi was born. 
By today’s standards the first issue was a modest 116- 
page publication, but in its short life Tappr has grown 
steadily, both in size and in stature, as a professional 
journal. 

W. F. Gillespie, president of TAPPI in 1949, wrote 
in the first issue, ‘““The quality of the literature on the 
many phases of pulp and paper technology can be im- 
proved, and it shall be the main objective of Tapp to 
accomplish this. Tappi will be a balanced presenta- 
tion of the science of our industry. It will attempt to 
appeal to our membership as a whole but always deal 
with facts. Quality is our watchword.” 

Quality has continued to be the watchword. T'appi’s 
reputation today is a tribute to the authors, to the edi- 
torial boards, and especially to R. G. Macdonald and 
R. T. Bingham, who have zealously maintained the 
standards of excellence established in the first issue. 

The last eleven years have brought many changes to 
Tappi and to the Association. The magazine has ex- 
panded to an average monthly issue of over 280 pages. 
The Technical Sections have doubled in size. The 
dynamic growth in TAPPI membership from under 
4000 in 1949 to almost 10,000 today has produced a 
corresponding surge in magazine space devoted to 
Association activities. There has been a gratifying in- 
crease in advertising. New features such as ‘“Indus- 
try Notes,” “Employment Service,” and ‘Book 
Reviews” have been added to enhance the value of the 
magazine to its reac: rs. 

Nevertheless, the growth of the magazine and the 
Association has also introduced some difficulties. Un- 
fortunately, few readers have the time to read carefully 
and digest a monthly journal of Tappi’s size. For 
many readers T'appi must be skimmed hurriedly and set 
aside hopefully for an hour of leisurely reading which 
may never materialize. 

Partly because of limited reading time and partly be- 
cause of the Association’s continuing growth and broad- 
ening interests, it has become increasingly difficult for 
individual members to keep informed of Association 
activities and policies. Many members today have 
only a vague concept of TAPPI objectives and almost 
no knowledge of the TAPPI programs aimed toward 
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achieving these objectives. The Association leaders, 
who have been so instrumental in the success of these 
programs, are known only by name to large numbers of 
TAPPI members. 

In an effort to overcome these difficulties the editorial 
staff is introducing some changes in the layout and 
contents of this and subsequent issues of Tappz. 
Basically these innovations are aimed at improving the 
readability of the magazine and at acquainting the 
readers with Association programs and policies. 

The ‘Table of Contents’ has been expanded from 
one to three pages. This will permit the deserved use of 


a full page for the technical section papers, the heart of _ 


Tappi as a professional journal. Equally important, it 


will provide space for considerable detail in the portion — 
Thus the reader — 


devoted to Association activities. 
will be able to locate quickly the reports of interest to 


him without having to search for them. A calendar of — 


coming events will be included for ready reference, and 
the use of a larger type size will facilitate reading. 
As a further aid the reader will find increased use of 


mastheads, subheadings, and boldface type in the gen- 


eral section of the magazine. 

A new feature entitled ““TAPPI Profiles’ will be a 
monthly biographical sketch of an outstanding TAPPI 
member written by the editorial staff. It is hoped that 
this page will better acquaint readers with their TAPPI 
leaders and also with the Association programs in 
which these men have played significant roles. J. R. 
Lientz, president of TAPPI, has been selected for the 
first of this series. 

Another innovation is this page, ‘“TAPPI Notes.” 
Formerly this name referred to the section of ‘‘Personal 
Mention” listing new assignments for TAPPI members. 
Henceforth “TAPPI Notes” will identify this page of 
editorial comment on Association activities and de- 
velopments. This will enable the officers and head- 
guarters staff to bring Association matters of general 
interest to the attention of the membership. 

Over the eleven years of its short life Tappi bas rep- 
resented one of the Association’s greatest services to 
its members and to the industry. We hope that the 
changes initiated in this issue will further augment 
Tappv’s value as a professional journal and as the official 
publication of our Association. 

Putte KE. NeTHERCUT 
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PERSONAL MENTION 


Millicent W. E. Allen, Librarian, Imperial Tobacco Co. of 


| Canada Ltd., Montreal, Que., Canada. 


Maurice R. Asselin, Research Engineer, St. Regis Paper Co., 


piece, N.Y., a 1959 graduate of University of New Hamp- 
| shire. 


Gloria A. Bernier, Research Mathematician, St. Regis 


| Paper Co., Carthage, N.Y., a 1945 graduate of St. Lawrence 
| University. 


Robert B. Boies, Project Engineer, Cincinnati Industries 


| Corp., Cincinnati, Ohio, a 1947 graduate of University of 
| Kentucky. 


George G. Clark, Assistant Technical Director, The Mead 


| Corporation, Kingsport, Tenn., a 1951 graduate of Georgia 
| Institute of Technology. 


Amando Clemente, President, Aclem Paper Mills, Inc. and 


: University Paper Mills, Diliman, Rizal, P.1., a 1920 graduate 
| of the University of Chicago with a Ph.D. degree. 


Harry E. Earl, Plant Manager, Finch, Pruyn & Co., Glens 


} Falls, N.Y. 


Tage L. Elers, Graduate Student, College of Forestry, Uni- 


versity of Washington, Seattle, Wash., a 1959 graduate of 
| University of Washington. 


Per Engstrom, Technical Sales, Holmens Bruks- och Fabriks 


f AB, N orrkoping, Sweden, a 1959 graduate of Royal Institute 
| of Technology. 


Jack P. Feldstein, Sales Representative, Champion Paper 


t Export Corp., San Juan, Puerto Rico, Attended New York 
| University. 


William S. Gorman, Jr., Head, Research Laboratory, Hall- 


| mark Cards, Inc., Kansas City, Mo., a 1950 graduate of Pur- 
) due University. 


Alan C. Hamilton, Research Chemist, Oxford Paper Co., 


Rumford, Me., a 1957 graduate of University of Maine. 


Haruo Hashimoto, Laboratory Worker, Gooh Chemical 
Industry Co., Ltd., Kyoto, Japan, a 1958 graduate of Kyoto 


| University. 


Leonard F. Hayne, Application Engineer, Allis-Chalmers 


) Mfg. Co., Milwaukee, Wis., a 1949 graduate of Marquette 
| University. 


Robert O. Koch, Chemist, Gaylord Container Div., Crown 


_ Zellerbach Corp., Bogalusa, La., a 1956 graduate of Millsaps 
| College. 


Victor M. Levey, Technical Director, Tragacanth Importing 


. Corp., New York, N.Y., a 1958 graduate of Brooklyn College. 


James C. Lindsey, Research Chemist, Orr Industries Div., 
Attended Pennsylvania State 
College. 

Edmund J. McLohne, Marketing Manager, UNI-GUM 


| Div., T. M. Duche & Sons, Inc., New York, N.Y., a 1950 
/ graduate of University of Maine. 


Kiyoshi Numabe, Chief Engineer, Rengo Shiki Co., Ltd., 
Osaka, Japan, a 1931 graduate of Keio University. 

Harry N. Packard, Graduate Research Assistant, University 
of Maine, Orono, Me., a 1959 graduate of University of 
Maine. 

Walter G. Peck, Editorial Representative, Paper Mill News, 
New York, N.Y. 

Emanoel Peixoto, Technical Superintendent, Companhia 
Mineira de Papeis, Cataguases, Brazil. 


Tappi January 1960 Vol. 43, No. 1 


| New TAPPI Members 


Bastiaan H. Pot, Managing Director, N.V. Noord-Neder- 
landsche Machinefabriek, W inschoten, Holland, a 1942 
graduate of Technical University, Zurich, Switzerland. 

William S. Shires, Service Engineer, Albany Felt Co., 
Albany, N.Y., a 1950 graduate of Lowell Technological Insti- 
tute. 

Charles T. Smith, Assistant Marketing Manager, The 
Babcock & Wilcox Co., Barberton, Ohio. Attended Rensse- 
laer Polytechnical Institute. 

Marvin H. Smith, Jr., Director of Research, Southern Sizing 
Co., East Point, Ga., a 1949 graduate of Georgia Institute of 
Technology. 

Raul Szuchman, General Manager, Papelera Interamericana 
S.R.L., Buenos Aires. 

Robert L. Thomsen, Salesman, American Marietta Co., 
Seattle, Wash., a 1950 graduate of University of Washington. 

James J. Turek, Jr., Technical Representative, The Hubin- 
ger Co., Keokuk, Ia. 

George J. Wagner, Assistant Paper Mill Superintendent, 
Marathon, Div. of American Can Co., Green Bay, Wis., a 
1950 graduate of University of Wisconsin. 

William F. Waldeck, Consultant, C. K. Williams & Co., 
Easton, Pa., a 1933 graduate of New York University with a 
Ph.D. degree. 

Eduard F. Weiss, Superintendent, Photographic Div., 
Hugo Albert Schoeller, Dueren, Germany, a 1924 graduate of 
Technical University, Dresden. 

Dennis Wilkinson, Works Director, Backhouse & Coppock 
Ltd., Cheshire, England, Attended Macclesfield College of 
Technology. 

Julius V. Wolff, Sales Representative, Nopco Chemical Co., 
Newark, N.J., a 1939 graduate of Syracuse University. 

Roy B. Young, Jr., Chief Engineer, The Moore & White Co., 
Philadelphia, Pa., a 1951 graduate of Lehigh University. 


Appointments 


Frederick A. Adams has been transferred from Valdosta, 
Ga., to Jacksonville, Fla., as Assistant Mill Manager of 
Owens-Illinois, Mill Division. 

Kenneth Arnold is now Vice-President for Stein, Hall & 
Co., Inc., New York, N. Y. 

Peter A. Absalom, formerly with Bradshaw’s Ltd., is now 
Technical Manager for Milprint, Inc., Downingtown, Pa. 

Leshe K. Bickell has been transferred from Seattle, Wash., 
to Sitka, Alaska, as Technical Director of Alaska Lumber & 
Pulp Co. 

Francis O. Boylan is now Manager for Manufacturing for 
Crown Zellerbach Corp., San Francisco, Calif. 

Benton R. Cancell has been transferred from Rhinelander, 
Wis., to New York, N. Y., as Executive Vice-President of 
St. Regis Paper Co. 

Thomas Capstick, Jr., formerly New York Sales Manager 
for Dixon Chemical & Research, Inc., is now General Manager 
for Dixon International, Inc., Bloomfield, N. J. 

Sidney M. Collier is now Vice-President & General Man- 
ager for Spaulding Pulp & Paper Co., Newberg, Ore. 

Howard W. Comey, formerly Sales Technical Representative 
for the Borden Co., is now with New Product Development, 
Borden Chemical Co., Leominster, Mass. 
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Rene V. Cormier, Student of Lowell Technologica] Institute, 
is now Graduate Student at St. Louis University, St. Louis, 
Mo. 

William Deskins, formerly Consulting Engineer, is now 
Project Engineer for Hudson Pulp & Paper Corp., Southern 
Division, Palatka, Fla. 

Richard H. Dillinger, formerly with Paisley Products, Inc., 
is now Assistant Manager, Paper Division for Morningstar- 
Paisley, Inc., New York, N.Y. 

Dan D. Downs is now Sales Manager, Distillation Products 
Div., Capital City Products Co., Columbus, Ohio. 

Paul E. Grunder has been transferred from New York, 
N. Y., to Englewood Cliffs, N. J., as Sales Engineer for Dow 
Corning Co. 

Arne Hallencreutz, formerly with American SF Products, 
Inc., is now Vice-President for AB Svenska Flaktfabriken, 
Stockholm, Sweden. 

William P. Hamill is now Special Treatments Chemist, 
Product Dept., Paper & Board Divisional Laboratory for 
Albert E. Reed & Co. Ltd., Larkfield, nr., Maidstone, Kent, 
England. 

John A. Harpham, formerly Research Chemist with 
Hercules Powder Co., is now Research Supervisor for Hercules 
Research Center, Wilmington, Del. 

Robert G. Hitchings is now Associate Professor for North 
Carolina State College, School of Forestry, Raleigh, N. C. 

Gaston L. Hollimon, formerly with Longview Fibre Co., 
is now Pulp Mill Superintendent for Tennessee River Pulp & 
Paper Co., Counce, Tenn. 

Bruce I. Howe, formerly with Canadian Pulp & Paper Mills 
Ltd., is now Trainee for Quebec North Shore Paper Co., 
Baie Comeau, Que., Canada. 

James D. Johnson, formerly with Container Corp. of 
America, is now Assistant Plant Manager for Continental 
Can Co., Piermont, N. Y. 

Daniel E. Kane, formerly with Fibreboard Products, Inc., 
is now Group Leader, Paper & Fibre Section, Research & 
Development Laboratory for National Vulcanized Fibre Co., 
Yorklin, Del. 

John T. Kiley, formerly with James Fleet Organization, 
is now President, Moore Waste Paper Co., Inc., Elmhurst, 
Ill. 

Lloyd T. Krumm, is now Manager of Bleached Board 
Sales for International Paper Co., New York, N. Y. 

Harold M. Lacey, formerly with Greater Winnipeg Sanitary 
District, is now with Technical Sales for Buckman Labora- 
tories (Canada) Ltd., Montreal, P. Q. 

Charles G. Lavender, formerly with Buckeye Cellulose 
Corp., is now with Bulk Sales for Procter & Gamble Distrib- 
uting Co., Cincinnati, Ohio. 

George R. Lawson is now General Manager, Chemical 
Specialties Div., Pennsalt Chemicals Corp., Philadelphia, 
Pa. 

Daniel V. Lent, formerly with Alton Box Board Co., is 
now Technical Salesman for Morningstar-Paisley, Inc., 
Jacksonville, Fla. 

John R. Lindquist is now Manager Paper & Corrugated 
Dept., Stein Hall & Co., Inc., New York, N. Y. 

William F. Llewellyn, formerly with Marathon Div., 
American Can Co., is now Senior Project Engineer for Mara- 
thon Southern Corp., Naheola, Ala. 

Manfred Luthgens, formerly of West Virginia Pulp & 
Paper Co., is now Group Leader, Paper Chemicals Lab., 
Nalco Chemical Co., Chicago, III. 

Ernest C. Manders, formerly with Kimberly-Clark Corp., 
is now Mill Manager for Menasha Wooden Ware Corp., 
Menasha, Wis. 

Robert D. McPheters, formerly with Gould Paper Co., is 
now Research Associate for Fiber Products Research Center, 
Inc., Beaver Falls, N. Y. 

Byron C. Miller is now Production Assistant to General 
Superintendent, P. H. Glatfelter Co., Spring Grove, Pa. 
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Edward A. Miller, formerly with Mead Containers, Inc., 
is now Production Manager for Crown Corrugated Containers 
Corp., Greensburg, Pa. 

Rudolf G. Minarik is now Consulting Engineer for Kim- 
berly-Clark Corp., Neenah, Wis. 

Wayne J. Mitchell is now District Manager for Link-Belt 
Co., Portland, Ore. 

Michael J. Moriarty, formerly with Cupples-Hesse Corp., 
is now Development Chemist for Standard Packaging Corp., 
Johnston Foil Div., St. Louis, Mo. 

W. D. Mosher, has been transferred from Three Rivers, 
Que., to Grand’Mere, Que., Canada, as Assistant Manager 
of Manufacturing of Consolidated Paper Corp. Ltd., Head 
Office. 

Michael D. Mullin is now Regional Vice-President for 
Corn Products Sales Co., New York, N. Y. 


Malcolm J. Odell, formerly with Ludlow Papers, Ine., | 


is now Product Development Manager for Crocker, Burbank 
Papers, Inc., Fitchburg, Mass. 

David E. Peakes has been transferred from Cloquet, Minn., 
to Brainerd, Minn., as Chemical Engineer, Technical Service 
Dept. of Northwest Paper Co. 

David W. Peat is now Manager of Manufacturing for Gil- 
man Paper Co., Gilman, Vt. 

Henry B. Pratt, formerly with Stevenson & Rubens, is 
now a Partner of Rubens & Pratt, Seattle, Wash. 

David L. Rawls is now Vice-President in charge of Sales 
for Dixon Chemical & Research, Inc., Bloomfield, N. J. 

James W. Replogle, Jr., formerly with Rayonier, Inc., is 


now Shift Superintendent for Pannellit Service Corp.,” 


Skokie, Il. 


Robert C. Ridings has been transferred from Philadelphia, | 
Pa., to Chicago, IIl., as Plant Engineer of Container Corp. of 


America. 


Arthur L. Ross is now Vice-President and Assistant General © 


Manager for International Paper Co., Mobile, Ala. 
Richard C. Savage, formerly with the U. 8. Army Chemical 


Corp., is now Chemical Engineer, Pandia Div., The Black- 


Clawson Co., Hamilton, Ohio. 

William H. Schlafge has been transferred from International 
Falls, Minn., to Minneapolis, Minn., as Director of Research, 
Pulp & Paper, Minnesota & Ontario Paper Co. 


Lutz Gerhart Schneider, formerly student at the Technical 
University of Darmstadt, Germany, is now Assistant to , 
Technical Director for Gebr. Buhl K. G., Ettlingen/Baden, © 


West Germany. 


Clark E. Snook is now Regional Manager, Mid-Atlantic | 


Area for Nopco Chemical Co., Newark, N. J. 

Joseph N. Steiner, formerly with John W. Bolton & Son, 
is now Sales Engineer for E. D. Jones Corp., Pittsfield, 
Mass. 

Ernest G. Steinhauer, formerly with West Virginia Pulp & 
Paper Co., is now Staff Engineer for Beloit Iron Works, 
Beloit, Wis. 

Victor J. Sutton is now Vice-President & General Manager 
for Bowaters Southern Paper Corp., Calhoun, Tenn. 

Hans Unander-Scharin, formerly of A & P Corrugated Box 
Corp., is now Production Manager, Merrimac Paper Co., 
Inc., Lawrence, Mass. 


Ernst A. Wendt, formerly with Marathon Corp., is now | 


Plant Manager, Stonebridge Paper Div., Personal Products 
Corp., Wilmington, Del. 


Fritz M. K. Werdouschegg, formerly with Case Brothers, — 


Inc., is now Project Leader, Product Dev. Dept., Hudson 
Pulp & Paper Corp., Palatka, Fla. 

Robert C. Witt has been transferred from Chicago, IIL, 
to Midland, Mich., as Product Manager, Sales, for Dow 
Chemical Co. 


Kenneth E. Youngchild has been transferred from Mobile, | 


Ala., to New York, N. Y., as Sales Manager, Paper Chemicals 
Dept., for American Cyanamid Co. 
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North American 
Statistics 
Paper and Paperboard* 


Production of paper and paperboard in September, 1959, 
totaled an estimated 2,850,000 tons, bringing the 9-month 
estimate for this year to 25.4 million tons, which represents an 
increase of 12.4% above the comparable 1958 period. Paper 
production for the first three quarters of 1959 was 11.1 million 
tons, an increase of 11.3% above 1958 ; paperboard production 
was 11.8 million tons, an increase of 13.0% and construction 
paper and board production was 2.5 million tons, 14.4% 
above a year ago. 


| Paperboard 


Total paperboard production alone during the first 10 
months of 1959 reached 13,350,000 tons. This 10-month 
| production is higher than the annual production in 5 years of 
| the past decade—1950 to 1954. In 8 of the 10 months of 
| 1959 average weekly production of paperboard has exceeded 
{ 300,000 tons. : 

Paperboard demand will climb in 1960 to 16.2 million tons, 


| 2% above 1959s high level, P. W. Hoguet, president of the 


} Econometric Institute told paperboard officials at the 27th 

_ Annual Meeting of the National Paperboard Association. 

| __ It is estimated that by 1965 paperboard demand in the 

} United States would reach 20.1 million tons, 26% above 

estimated production this year, and by 1975 paperboard 

| demand will total 28.1 million tons annually, 77% above 
current levels. 


| Newsprint* 

Production of newsprint in North America during October, 

1959, amounted to 770,506 tons—an all-time high for any 
month on record—and was 10.2% above the October, 1958, 
| volume. Shipments totaled 782,030 tons in October, 1959, 
and were 9.5% greater than shipments in the corresponding 
| month of 1958. Output in the United States of 177,325 tons 
| represented a historical monthly peak while shipments 
) totaled 179,472 tons. 
| Canadian production of 593,181 tons exceeded that of any 
' previous month while shipments aggregated 602,558 tons. 
_ Output in the United States was up from October, 1958, 
| by 14.6% while that in Canada showed an increase of 9.0% 
over the volume of a year ago. Shipments from United 
States mills in October, 1959, as compared to October, 1958, 
"rose by 13.1% while mills in Canada shipped 8.5% more. 
_ North American production in the first 10 months of 1959 
amounted to 6,920,347 tons and was 358,594 tons or 5.5% 
' greater than in the comparable period of 1958. Cumulative 
output of United States mills at the end of October, 1959, 
totaled 1,627,948 tons—an all-time high for this period—and 
_ was 167,416 tons or 11.5% more than the volume produced a 
year earlier. Canadian production amounted to 5,292,399 
tons and was 191,178 tons or 3.7% greater than in the first 
_10 months of 1958. 


* APPA, Monthly Statistical Summary 37, No. 10 (1959). 
* Newsprint Service Bureau, Bulletin No. 502 (1959). 


Tappi -: January 1960 Vol. 43, No. 1 


North American manufacturers’ stocks on Oct. 31, 1959, 
aggregated 217,336 tons compared with 228,860 tons on the 
last day of the preceding month and 230,933 tons at the end 
of October, 1958. The continental total was composed of 
19,184 tons and 198,152 tons held by United States and 
Canadian mills, respectively, and inventories were higher 
than a year ago by 550 tons in the former instance and lower 
by 14,147 tons in the latter. 

Imports of newsprint paper from overseas during the 
month of September, 1959, were 3925 tons greater than in the 
corresponding month of 1958. Receipts from Canada also 
were greater by 66,575 tons, thus total imports exceeded those 
of a year ago by 70,500 tons or 18.0%. 

Imports from overseas during the first 9 months of 1959 
were 21,999 tons above the volume thereof in the comparable 
period of 1958. The volume of receipts from Canada also 
was greater than in 1958 by 204,022 tons, thus the increase in 
imports from all sources amounted to 226,021 tons or 6.1% 

In the first 9 months of 1959 tonnage of an external origin 
constituted 73.6% of the indicated new supply of newsprint 
in the United States as against 74.6% a year ago. 


Pulpwood 


Total receipts of pulpwood for the first 8 months of 1959 
were 24,805,000 cords, an increase of 2,638,000 cords over 
receipts for the comparable period of 1958. Domestic 
receipts were 2,741,000 cords above the year earlier total, 
while imports declined 103,000 cords. All of the regions 
showed increases ranging from 3% in the Northeast, to 15% 
in the South Atlantic. 

Pulpwood consumption in the first 8 months of 1959 was 
25,749,000 cords, an increase of 2,911,000 cords over the same 
period of 1958. All of the regions showed increases ranging 
from 1% Northeast to 18% South Atlantic. 

Inventories of pulpwood at the end of August were 4,995,000 
cords, an increase of 80,000 cords above July, 1959, and a 
1,066,000 cords decline from August last year. Four of the 
regions showed decreases ranging from 15% North Central to 
25% West. The South Central region showed an increase of 


4%. 
Wastepaper and Other Fibrous Materials 


August wastepaper receipts were 767,000 tons; for the 
first 8 months of this year they totaled 6,203,000 tons, an 
increase of 555,000 tons above receipts for the first 8 months 
of last year. 

Wastepaper consumption for August was 796,000 tons; 
the January—August total was 6,110,000 tons, an increase of 
422,000 tons above consumption for the first 8 months in 
1958. 

Inventories at the end of August were 514,000 tons, a 
decrease of 29,000 tons below July, and 68,000 tons above in- 
ventories at the end of August, 1958. 

Consumption of total fibrous materials for August was 
879,000 tons; the January—August total was 6,812,000 tons, 
an increase of 1,135,000 tons above consumption for the first 
8 months of 1958. 

Inventories of total fibrous materials at the end of August 
were 876,000 tons, 48,000 tons below July, and 61,000 tons 
above inventories at the end of August, 1958. 
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Wood Pulp 


Production of wood pulp for the first 8 months of 1959 was 
16,089,000 tons, an increase of 2,149,000 tons above the com- 
parable 1958 total. 

Wood pulp consumption in the manufacture of paper and 
board for the first 8 months of 1959 was 16,668,000 tons, an 
increase of 2,232,000 tons above consumption for the first 
§ months of 1958. 

Imports of wood pulp for January-August 1959, were 
1,615,440 tons, an increase of 30% above imports for the first 
8 months of last year. Imports from Canada for the first 
8 months of 1959 were 1,322,481 tons, an increase of 14% over 
the comparable period of 1958. Overseas imports for the 
first 8 months of 1959 were 293,029 tons as compared to 
156,958 tons in the first 8 months of 1958. 

Exports of wood pulp for the first 8 months of this year 
were 403,822 tons, as against 338,144 tons exported during the 
same period last year. 

Inventories of wood pulp at paper and board mills at the 
end of August were 543,000 tons a decrease of 4000 tons below 
inventories at the end of July and 6000 tons below inventories 
at the end of August, 1958. 


Overseas 


Western Europe’s Pulp and Paper Industry 


A recent report by the Organization for European Economic 
Cooperation (The Pulp and Paper Industry in Europe— 
Developments between 1950 and 1957; The Situation in 
1958; Prospects for 1963-65), brings out the following salient 
facts: The 17-nation group, plus Finland, had a total of 2000 
pulp, paper, and board mills in 1958, employing 420,000 
workers, with a value of paper and board production amount- 
ing to $3.5 billion. Further data for 1958 were as follows: 
paper and board production, 16.2 million metric tons; pulp 
production, 11.13 million metric tons; consumption of fibrous 
raw materials, 16.1 million metric tons; and apparent con- 
sumption of paper and board, 15.3 million metric tons (70% 
increase from 1950 to 1958). 

On paper and board consumption, the reports gives this 
information. National income of the OEEC countries rose 
37%, i.e., by an average of 4.6% per year; apparent consump- 
tion and production of paper and board rose 66 and 57% 
respectively, ie., by 7.5 and 6.6% per year on average. 
The increase of consumption was particularly marked for 
packaging paper and board (84% for kraft paper and 
board). 

At a rate of increase of 4.5% in consumption of paper and 
board, it is expected that the demand for wood pulp from the 
OEEC countries and Finland should increase from 10.8 
million metric tons in 1957 to about 13.8 million metric tons 
in 1963. By 1965, the paper industry in the OEEC countries 
and Finland is expected to consume 14.7 million metric tons 
of wood pulp, 6.1 million metric tons of wastepaper and 1.0 
million metric tons of other materials, all to meet an antici- 
pated paper and board production of 22 million metric tons. 
(Note: Copies of this detailed report are available for $1.50 
from the OEEC Mission, 1346 Connecticut Ave., N. W. 
(Suite 1223), Washington 6, D. C.) 


England 


Black-Clawson Equips Townsend Hook Mill 


The mill of C. Townsend Hook & Co., Ltd., Snodland, 
Kent, recently started up a new Black-Clawson paper machine 
designed to make magazine printing papers. The paper 
machine and the stock preparation system were supplied by 
Black-Clawson International, Ltd., London, which also 
engineered the flow of the new system and its instrumentation. 
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The new printing paper machine at C. Townsend Hook 
& Co. Ltd. 


Stock Preparation System 


The Snodland mill receives its pulp by barge. Overhead 
cranes unload the barges and carry the pulp to a storage yard, 
from which it is taken into the mill, as required, by overhead 
cranes and power trucks. 


In the paper mill, the pulp bales are fed by specially de-_ 
signed conveyors to two-batch Hydrapulpers in which they | 


are slushed at a high consistency. The two Hydrapulpers 
are installed so that they can be operated in two independent 


stock lines. At present, however, different types of pulps are ~ 


not treated separately because the intermixing provides a 
desirable furnish for the class of paper now being made. 

From the Hydrapulpers the pulp is pumped to the Hydra- 
pulper dump chest, from which the flow of the system becomes 
continuous. Blended pulp is treated first in three 4B Hydra- 
finers and then goes to the machine chest where water is 
added by means of a consistency regulator. From the 
machine chest the stock receives final treatment in three 
Black-Clawson No. 2A jordans and is pumped through four 
Selectifier screens to a pressure controlled headbox of Black- 
Clawson design. 

The instrumentation for this system consists of a simple 
master orifice meter with several slave orifice meters control- 
ling the additives. 


Paper Machine Details 


The Black-Clawson headbox can operate under vacuum 
conditions for lower speed ranges or under pressure for higher 
speeds. The level in the headbox is kept consistent to insure 
that the evener rolls are always covered. This controls the 
flow of stock into and out of the box to best advantage. 

The Black-Clawson paper machine is Hydroflyte design and 
produces a sheet of 168-in. trim. The headbox delivers 
stock through the cantilever fourdrinier which carries a wire 
approximately 185 in. wide X 90 ft. long. 

The machine carries a suction couch, two suction presses, 
a smoothing press, and drying section with partially enclosed 
hood. The dry end is equipped with a Black-Clawson 
calender and a Black-Clawson Autoflyte reel of the horizontal 
type. 


Argentina 


Nuodex Products Co., a division of Heyden Newport 
Chemical Corp., announced that it has granted a license to 
Nuodex Argentina, 8. A., to manufacture a complete line of 
paint driers and several specialty chemicals in the vicinity of 
Buenos Aires. 

Nuodex Argentina was formed by Heyden Newport and a 
group of prominent English and Argentine businessmen, 
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pied by Cyril Taylor, president of Rodrap, S. A., of Buenos 
ires. 


France 


Chemi-Growndwood Pulp Mill Built 


The French call it “pate chimico-mecanique.’”’ In English, 
it is called a chemi-groundwood plant. In either language, it 
describes the first plant of its kind built in Europe to meet the 
needs of European news-print manufacturers for pulp. 


FIRST CPEMI-GROUND 
RANCE FOR SOCIETE F. PEG 


INTERIOR VIEW OF CHEMI-GROUNDWOOD PLANT DESIGNED : 
TO PRODUCE PULP FOP NEWSPRINT FROM EUROPEAN PARUWOOD. 


A chemi-groundwood plant, designed to produce 100 tons 
of hardwood pulp a day, was built in the Pas de Calais area 
for the Societe F. Beghin, 8. A., at Corbehem, France, by the 
Stone & Webster Engineering Corp. 


French, British, and U.S. Engineers 


The well-coordinated services of Stone & Webster Engineer- 
ing Corp. and its affiliates were used effectively in the design 
and construction of this Beghin Plant. Process information 
was prepared in Boston. Engineering and drafting were 
directed by engineers from Boston and the London office of 
Stone & Webster Engineering Ltd., the British affiliate. 
Purchasing and inspection were done by engineers of the 
Paris office of Stone & Webster Engineering, 8. A. Con- 
struction liaison services were provided by engineers from 
London and assistance on final commissioning by engineers 
from Boston. 


Permits Use of Hardwoods 

The Beghin chemi-groundwood mill, a valuable contribution 
to the European pulp and paper industry, provides an answer 
to the problem of utilizing economically the “hardwood” 
trees, from forests having an abundance of this raw material. 
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In most accessible areas, the “softwood” trees have been 
largely cut and sent to the paper mill because softwood is 
easier to process in the existing pulping plants. The hard- 
wood trees have been left standing. 

In these areas woodcutters had already installed expensive 
equipment for removing the softwoods, now largely depleted. 
The hardwoods are not only available but have re-seeded the 
cut areas and these new trees grow to papermaker’s maturity 
in only 20 years. The Great Northern Paper Co. in the 
State of Maine faced and overcame very similar conditions 
in their forests. 


Saving in Electric Power 


The chemi-groundwood process used in the Beghin Plant 
in Corbehem, pressure cooks whole hardwood logs in a neutral 
sulfite solution, and after cooking they are ground in a con- 
ventional softwood grinder. The cooking loosens the 
lignin bond so that wood fibers are actually pulled off the log 
without appreciable damage together with the lignin sur- 
rounding the fibers so that the total bulk is still present. 
This softwood requires less grinding horsepower, thereby 
resulting in considerable savings in electric power and initial 
investment. Still another advantage of chemi-groundwood 
is its tear strength which is greater than regular groundwood, 
thereby making it possible to produce a satisfactory news- 
print from a blended stock of groundwood, chemi-groundwood 
and a reduced percentage of sulfite pulp. 

Soda ash, sulfur dioxide, and caustic soda are received by 
rail. Soda ash is stored as a monohydrate slurry, sulfur diox- 
ide as a liquid and caustic soda as a 50% solution. 

Sulfite solution is made in batches by reacting measured 
amounts of aqueous soda ash solution with a measured amount 
of sulfur dioxide. The resultant sulfite solution is stored and 
used to fortify the cooking liquor after each cook. 


Paper Manufacturers and Converters 


C. H. Dexter & Sons, Ine. 
Poxeal Motor Expedites Paper Stock Pumping 


Pumping paper stock during flood periods from a low 
lying stock chest at C. H. Dexter & Sons, Inc., Windsor 
Locks, Conn., manufacturers of special long fiber papers, has 
been expedited with the installation of a 5-hp. Poxeal motor. 

In the past, the pump motor had to be removed until 
the flood water had subsided sufficiently to permit the machine 
to be returned for pumping service. 


Now with this Allis-Chalmers epoxy-resin insulated, 
random-wound, stator-coil motor, pumping continues even 
during complete submergence of motor and pump. The 


OLA 


motor has operated successfully under 5 to 6 ft. of water for 
days. 

When water recedes from the area, the only maintenance 
required is to supply new lubricants to the pump and motor. 


St. Regis Paper Co. 
Appointments 


St. Regis Paper Co. announces the appointment of Michael 
A. Roberts to the new position of manager of Industrial 
Relations for the northwestern United States. He will 
represent the company on all industrial relations matters in 
that area. Beginning Jan. 1, 1960, he will be located at the 
company’s offices at 1019 Pacific Ave., Tacoma, Wash. 

Edgar B. Hoppe has been appointed director of European 
Operations for St. Regis Paper Co. Mr. Hoppe had been 
European Manager since 1940. 


P. H. Glatfelter Co. 


Appointments 


The P. H. Glatfelter Co. announces three promotions: 

Byron C. Miller is promoted to production assistant to the 
general superintendent. 

Paul J. Schmitt was transferred to the pulp division and is 
assigned the duties of pulp mil] superintendent. 

Robert D. Owen is appointed engineering assistant to the 
general superintendent. 


Olin Mathieson Chemical Corp. 


Special Lightweight Paper 


Development of a special lightweight paper for offset 
duplicating—half the weight of current standard offset 
duplicating papers—has been announced by George W. 
McCleary, sales manager for Ecusta Fine Papers, Olin 
Mathieson Chemical Corp. 

Part of the new “‘Waylite”’ line, the paper was developed 
in an accelerated research program to fill a sudden need for 
lightweight offset duplicating paper created by higher postal 
rates. It was field tested for 3 months and was introduced 
nationally on December 1. 

In addition to this offset paper, Olin Mathieson recently 
announced the development of a 171/.-lb. Waylite paper for 
letterpress printing. 

This newest lightweight paper development is part of a 
research program at Ecusta to produce a line of fine papers 
having the opacity and printing characteristics of heavier- 
weight papers now in common use. 


Ecusta Paper 


Appointments 


F. S. Best has been appointed product sales manager for 
the specialty products department of EKcusta Paper. It was 
announced by William E. Zimmermann, director of sales and 
marketing. 

Ecusta Paper, part of the Packaging Division of Olin 
Mathieson Chemical Corp., is a leading producer of fine 
lightweight papers, including Bible paper, thin publishing 
papers, and cigarette paper. 


Scott Paper Co. 
Appointment 


Francis W. Plowman, vice-president and director of Scott 
Paper Co., has been named the company’s first director of 
customer relations. 

Mr. Plowman will assist all branches of Scott’s sales or- 
ganization in developing programs and policies best suited to 
the mutual needs of the company and its customers. 


102 A 


Howard S. Rothe, National 
Gypsum Co. 


Plowman, 
Scott Paper Co. 


Francis W. 


Rayonier and Hammermill 


New Paper Machine 


Rayonier and Hammermill will install a second paper 
machine in the Grays Harbor paper mill at Hoquiam, Wash. 

The total capacity of the two paper machines will be in 
excess of 60,000 tons per year and will provide expanded 
capacity for a broadened line of fine and printing papers for 
the growing western market. 

It is planned that the project will be completed during the — 
latter part of 1961. T 


Nekoosa-Edwards Paper Co. 
EHapansion 


Construction is now under way on a pulp storage and ship- 
ping building at the Nekoosa mill of Nekoosa-Edwards Paper 
Co., a leading producer of business and printing papers. 

The one-story, 190120 ft. building will have over 24,00 ft. 
of storage space and will include two tracks and loading docks 
to facilitate six cars. 


Appleton 5000 f.p.m. Winder 


A new 186-in. paper machine winder will be furnished by 
Appleton Machine Co. for the new no. 2 paper machine at 
Nekoosa-Edwards’ Nekoosa mill. 

The winder is designed for 5000 f.p.m. and will be used on 
shipping and converting rolls of register bond and other 
writing grades. 

Equipped with score cut slitters the unit includes: two 
100-hp. drum drive motors driving 21-in. drums, a 100-hp. 
drag generator for electric tension controlled oscillating un- 
wind, a hydraulic lowering table with weighing scale for wound 
rolls. 

Both the winder and paper machine will be installed and 
ready for operation by mid-1960: 


National Gypsum Co. 
Appointment 

Howard 8. Rothe has been named manager of National 
Gypsum Co.’s Newburgh, N. Y., paper mill. 


_At 29, Rothe, who has been acting manager at Newburgh 
since July 1, becomes National’s youngest plant manager. 


Marathon, Division of American Can Co. 
Water Pollution Control 


Marathon, Division of American Can Co., Green Bay, Wis., 
disclosed that soon no more mill effluents will enter the East 
River and all used water will be treated to cut discharge of 
fine solids as well as oxygen demand before being released to 
the Fox River far downstream. 
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John E. Goode, plant manager of the firm’s Northern mill, 
announced that construction is now underway of pipelines, 
pumping stations, and settling basins to cost a minimum of 
$325,000. The installation, scheduled to operate by July 1, 


1960, has been approved by the State Committee on Water 
Pollution. 


International Paper Co. 
Appointments 


Four promotions within the Southern Kraft Division of 
International Paper Co., including the appointment of two 
mill managers, were announced today by C. L. Crain, vice- 
president and manager of manufacture for the southern 
Kraft Division. 

Eugene E. Ellis, Jr., manager of the company’s Natchez, 
Miss., mill since 1955, was promoted to manager of the 
Mobile, Ala., mill and James M. Van Hoose, assistant mill 
manager of the Camden, Ark., mill was promoted to manager 
of the Natchez mill. 

Simultaneously, two production superintendents were 
promoted to assistant mill managers. They are, for the 
Mobile mill, Varnado Williams, and for the Natchez mill, 
Emmett R. Jones. 

Mr. Ellis replaces Arthur F. Perkins, Mobile mill manager 
since January, 1959, whose transfer to the company’s division 
office was announced earlier. 


Grays Harbor Paper Co. 
Expansion 


A new high-speed paper machine and related papermaking 
facilities, costing in excess of $10 million, will be installed by 
the Grays Harbor Paper Co. at its paper mill adjacent to the 
Rayonier pulp mill in Hoquiam, Wash. 

The new project, to be completed in late 1961, will increase 
the plant’s capacity from 30,000 to 70,000 tons annually as 
well as broaden the line of fine and printing papers for the 
growing western market. 

The Grays Harbor Paper Co., formerly known as the Grays 
Harbor Pulp and Paper Co., is jointly owned by Rayonier Inc. 
and Hammermill Paper Co. Engineering for the new project 
will be done on a joint basis with Hammermill supervising 
paper processing design and equipment specifications and 
Rayonier supervising plant design and construction. 


West Virginia Pulp and Paper Co. 


Appointments 


Promotion of Harold A. Sutphen to the position of assistant 
manager in charge of administration for the Fine Papers 
Division of West Virginia Pulp and Paper Co. has been 
announced by John A. Luke, division manager. 


Allied Paper Corp. 
“Tnverted” Horizontal Size Press 


Allied Paper Corp., Kalamazoo, Mich., has installed an 
unusual “inverted” horizontal size press on its no. 10 machine. 
The installation is considered unusual because: (1) The 
size press frames are placed upside-down, thus supporting the 
press in an unconventional “‘off-the-floor” fashion. (2) The 
horizontal size press was installed where no press existed 
before, but even so it only replaces one drier. (3) It is the 
first known “inverted” horizontal size press installed any- 
where. 

“This idea was conceived by Ward Harrison, president of 
Allied Paper Corp. The installation was designed and built 
by Patton Manufacturing of Springfield, Ohio, who, besides 
_ their general line of paper machine equipment, are the recog- 
nized specialists in the horizontal size press field. Patton’s 
engineers tackled this project as a challenge in answer to a 
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Allied’s inverted, horizontal size press 


requirement of removing only one drier, as specified by 
Ward Harrison. 

This “inverted,” or as it is more commonly termed by 
Allied personnel “upside-down” Patton horizontal size 
press, was installed in Allied’s Monarch Mill just prior to the 
mill’s recent reopening. A second “inverted” size press of 
identical design has just been placed on order with Patton by 
Allied for its no. 11 machine installation for early 1960. 
L. B. Owen, vice-president-production, at Allied is satisfied 
with the first “inverted” installation because, according to 
Mr. Owen, among other things, this design facilitates simple 
roll handling and allows for ease of threading and handling 
of broke. Allied is in an excellent position to evaluate this 
unusual press, because it has a conventional Patton horizontal 
size press on its no. 4 machine at the King Division. 

Despite the fact that only one drier was removed to make 
room for the “inverted” press, there is a surprising amount of 
room around the press and the general access to the unit is 
completely satisfactory. In making this installation, Patton 
removed the frame which supported the two driers immedi- 
ately above the new size press location. The size press frames 
were then placed upside-down and extended horizontally 
with two columns coming up to support the inverted frame- 
work. This unconventional installation consists of a hy- 
draulically loaded size press unit, so designed with auxiliary 
rolls that there is a choice of running the web in two different 
ways after emerging from the press nip. Herbert B. J ohnston, 
vice-president-engineering, of Allied Paper Corp. feels they 
can obtain a much better draw on their lightweight grades by 
having short draws, both into and out of the press, as made 
possible by this installation. Conversely, Allied can run the 
sheet down under a Teflon covered roll, following which the 
sheet is guided vertically upward over a Mount Hope roll 
before making contact with the first top after-drier. When 
running the short draw, the sheet merely runs horizontally 
over a Mount Hope roll and into the first bottom after-drier. 

According to Wayne T. Crannell, general manager of the 
Paper Machine Division of Patton Manufacturing, this new 
installation approach will greatly benefit mills with limited 
drier capacity, who are being forced by competition to install 
sizing equipment, but who are unable to either move the 
after-drier section or to remove three or four driers ; either 
one of which choices having been deemed mandatory. 

At the present time, Allied Paper Corp. uses its size presses 
for conventional starch sizing. The mill hesitates to indicate 
its future plans on surface sizing. 

Another somewhat unusual aspect of this installation is the 
fact that the sheet leaves the last top drier before the size 
press and then passes over an air-mounted spring roll before 
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going directly downward into the nip of the press. There is 
no doctor on this last top drier, primarily because the pre- 
drier section rope system guides the tail through the press 
before making the automatic transfer. The air mounted 
spring roll consists of a Fawick Corp. air element in which the 
air pressure may be varied, thus changing the mountings 
spring rate. 

Both of these installations include new size press as well 
as after-drier machine drives with Falk spiral bevel gear units 
and Fawick air-operated clutches, driven by taper cone pulleys 
and nylon belting with roller belt guides. 


Appointment 


The promotion of Claude Mason to the position of King 
[ill Conversion supervisor was recently announced by King 
fill Manager, A. Mulder. 

Edward Paulson has been appointed chief maintenance 
engineer for the Allied Paper Corp. 

In making the announcement, H. B. Johnston, vice- 
president stated that Mr. Paulson will work directly under 
him and will be responsible for the overall general supervision 
of the maintenance functions of the King, Monarch and 
Bryant Mill Divisions. 


Kt 
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Black-Clawson Co. 


New Selectifier on Sensitized Paper Stock 


Selectifier Screen No. 1698, one of the new 12-P models 
recently designed and built by the Black-Clawson Co., 


fic 


The new 12-P model, Selectifier Screen No. 1698 


Shartle Division, has gone into operation at Hartford City 
Paper Division, 3-M Co., Hartford City, Ind. The 12-P 
Selectifier screen is a low capacity unit designed to handle a 
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John D. Lynch, Black- 
Clawson Co. 


Robert R. 


McKellar, 
Black-Clawson Co. 


maximum of 1200 g.p.m. at 0.5% consistency. It operates 
under pressure and completely full of stock at all times. 

The new compact, low capacity 12-P model was installed 
in record time and started up with no difficulties. It is in 
operation ahead of Hartford City’s No. 1 paper machine, 
a 120 in. fourdrinier producing a high quality, lightweight 
sulfite grade, used as base stock for the famous ‘““Thermo- 
Fax” brand copy papers, a 3-M product. 


High Velocity Air Systems Department 


The Black-Clawson Co. has established an Air systems 
Dept. for engineering and marketing its new line of high 
velocity, air drying equipment. Formation of the specialized 
unit was announced by Frank Peterson, president of Black- 
Clawson, manufacturer of an integrated line of pulp and paper 
mill machinery. 

The department is under the joint direction of John D. 
Lynch and Robert R. McKellar and is headquartered at 
Foulton, N. Y., in a portion of Black-Clawson’s Dilts Division 
plant. 


Crown Zellerbach 
Clupak Production Begins 


Crown Zellerbach Corp. has begun the first west coast 
production of Clupak at its Antioch, Calif., mill. 

Intended primarily for the multiwall sack and converting 
grades markets, C.Z.’s. Clupak paper is being run on its 
no. 1, 260-in. wide machine at Antioch which has an es- 
timated production capacity of approximately 300 tons a 
day. 

Crown Zellerbach is the eighth papermaker to go on line 
with Clupak paper production since the begining of 1959. 
International Paper Co., West Virginia Pulp and Paper, 
Union Bag-Camp Paper Corp., Albemarle Paper Co., Con- 
tinental Can Co., and St. Regis Paper Co. are already in 
production in this country and St. Lawrence Corp., Ltd. now 
produces the paper in Canada. 


Appointments 


William T. Nye, patent counsel and assistant director of 
research for the Gaylord Division of Crown Zellerbach, bas 
been promoted to director of patents for C. Z. He will 
leave the Gaylord research and development offices in St. 
Louis for C. Z. headquarters in San Francisco in January. 

Assistant vice-president F. O. Boylon has been appointed 
general manager for manufacturing, reporting to E. W. 
Erickson, vice-president for manufacturing and construction. 
Mr. Boylon joined Crown Zellerbach in 1948, serving as as- 
sistant resident manager of the Ocean Falls, B. C., mill and 
as resident manager of the Camas, Wash., mill. He is a 
graduate of the University of Michigan. 
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R. R. Edwards moves up from product manager for bags 
and bag paper to assistant vice-president for manufacturing 
in charge of mill operations in California, Louisiana, Ohio 
and New York. 

H. H. Wymore, who has been serving as product manager 
for consumer products, has been appointed assistant vice- 
president for over-all product management. 

Otis D. Hallin becomes vice-president for timber and log- 
ging operations. Mr. Hallin succeeds D. S. Denman, senior 
vice-president for timber, who is retiring December 1 after 
33 years with the company. 

Mr. Denman, who has been associated with industrial 
timber operations on the Pacific coast for more than 40 years, 
continues as a member of the Board of Directors and Finance 
Committee and will be available to the company as a con- 
sultant. 


Bowaters Southern Paper Corp. 
Appointments 


Two officials of Bowaters Southern Paper Corp. have been 
appointed to new positions. 

D. W. Timmis, first vice-president at Calhoun, will be- 
come managing director of the Tasman Pulp and Paper Co. 
Ltd. of New Zealand effective J anuary 1. 

V. J. Sutton, vice-president-operations of Bowaters Sou- 
thern, will become vice-president and general manager of the 
Tennessee Company. Mr. Sutton will also succeed Mr. Tim- 
mis in the latter’s post as vice-president of Bowaters Carolina 
Corp., Catawba, 8. C. 

The Bowater Paper Corp. Ltd. of London, England, re- 
cently acquired a financial interest in the New Zealand com- 
pany and, in conjunction with Albert E. Reed & Co. Ltd., will 
be responsible for the management of its operations and will 
also furnish technical direction for the New Zealand mill. A 
second paper machine is to be added as part of a new develop- 
ment program. Bowaters Australian sales company has 
been appointed as the sole selling agents for the products of 
the Tasman company. 


St. Joe Paper Co. 


New Semichemical Mill 


Plans for constructing a $13,500,000 semichemical, corru- 
gating medium mill in Port St. Joe, were announced by the 
Florida Gulf Fibre Co., a new company organized to build 
and operate the new facility. 

Roger L. Main, president of St. Joe Paper Co., said that 
completion is expected by early 1961. 

The fully integrated mill will employ approximately 300 
persons, and will have a daily capacity of 450 tons of neutral 
sulfite, semichemical corrugating medium. 


Weyerhaeuser Co. 
Appointments 


Weyerhaeuser Co. announced changes in its officers to be 
effective Feb. 1, 1960. Norton Clapp of Seattle, well-known 
Pacific Northwest business leader, has been elected president, 
succeeding I’. K. Weyerhaeuser who will become chairman 
of the board. 

Norton Clapp, chairman of the board since March, 1957, 
was elected after Weyerhaeuser announced his retirement as 
president effective February 1. 

Mr. Weyerhaeuser has been president of the company since 
December, 1956, at which time he succeeded his brother, 
J. P. Weyerhaeuser, Jr., after the latter’s death. F. K. 
Weyerhaeuser served as chairman of the board from March, 
1955, until taking over the presidency in 1956. 
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Southern Land, Timber and Pulp Corp. 
$40 Million Pulp Mill 


Plans for the construction of a new $40,000,000 sulfate 
pulp and paper mill in the south were announced by John 
J. Neely, of Manchester, Ga., president of the Southern Land, 
Timber and Pulp Corp. 

At the same time, Neely announced the appointment of Ed- 
ward L. Cowan, of Calhoun, T enn., former vice-president and 
chief engineer for one of the world’s largest paper producing 
firms, as executive vice-president of Southern Land. 

Cowan, whose experience includes 25 years in the engineer- 
ing and operation of paper producing plants, planned and 
supervised mill construction involving more than $100,000,000 
in capital expenditures in the last four years for the giant 
Bowaters Corporation at plants in Tennessee, South Carolina, 
Newfoundland, and Nova Scotia. 


The Orr Felt & Blanket Co. 


Appointments 


Daniel J. Walsh, Jr., has been added to the Orr Felt & 
Blanket Co.’s felt sales-service staff. 

Joe Waters and Dan Walsh will divide the New England 
territory. 

Mr. Walsh spent his life working in the paper field and call- 
ing on paper mills. 


Great Lakes Paper Co. 


Newsprint Production Records 


A series of newsprint production records have recently been 
set in the four-machine paper mill of Great Lakes Paper Co., 
Fort William, Ont. In one 24-hr. period during the week of 
November 1 the four Black-Clawson paper machines, running 
32-lb. newsprint, established a four-machine, production record 
of 1193 tons, officials of the company report. 

The total includes newsprint from the world’s largest paper 
machine, the 342-in. wide Black-Clawson Hydroflyte four- 
drinier which began operation in 1958 and has been succes- 
sively making and breaking efficiency records in recent months. 
Operating in a recent 24-hr. period at 1900 f.p.m. and trim- 
ming 330 in., the machine produced 383.6 tons. 

Even modest increases in speed on the big no. 4 machine 
and on the other three units will enable the Great Lakes mill 
to produce more than 1200 tons for 24 hr. 


Menasha Wooden Ware Corp. 
Expansion 


Mowry Smith, president of Menasha Wooden Ware Corp., 
announced that the firm has finalized its plans to construct 
a 125 ton neutral sulfite semichemical pulp and paper mill at 
North Bend, Ore. Construction will commence within a 
short time and it is anticipated 
that completion of the facility 
will be in mid 1961. 

Menasha Wooden Ware 
Corp. has extensive timber- 
land in southwestern Oregon 
and owns plywood, lumber 
mill, and wood flour opera- 
tions at North Bend, Ore., 
and a corrugated box plant in 
Anaheim, Calif. The new mill 
will be a further step in the 
integration of these West 
Coast facilities, in that wood 
residue from the plywood and 
lumber mills and pulpwood 
from its and surrounding tim- 
ber holdings will be used as 


E, C. Manders, Menasha 
Wooden Ware Corp. 
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raw material and the production of the mill will in part be 
used at its Anaheim plant. Accordingly, the new North 
Bend mill will act as an adjunct to the Anaheim box plant 
just as the company’s Otsego, Mich. mill acts to the Menasha, 
Wis., corrugated box plant. 

The corporation has employed E. C. Manders as manager 
of the new mill. Mr. Manders graduated from the Univer- 
sity of British Columbia in 1941 and since that time he has 
been employed in the pulp and paper industry. 


Owens-Illinois 


New Box Plant 


One of the world’s most modern plants for the production 
of corrugated boxes was officially opened in Chicago by the 
Owens-Illinois Paper Products Division. 

The 224,400-sq. ft. facility, located at 440 East 138th 
St., near Chicago’s southern city limits, replaces a smaller 
O-I box plant in Chicago’s clearing industrial area. 

Equipped with a corrugator capable of turning out more 
than 65 million sq. ft. of corrugated board a month, the plant 
will produce shipping boxes and other corrugated items cover- 
ing the entire range of the area’s industry from meat packing 
to heavy machinery. 


Six leading executives of the Owens-Illinois Paper Prod- 
ucts Division get in the act of the tree planting ceremonies 
at the companies new Chicago corrugated box plant. From 
left are Lester R. Edwards, Hugh C. Laughlin, F. W. Wallis, 

Henry C. Rudy, Edwin D. Dodd, and Leonard T. Moore 


Packaging Corporation of America 
Appointments 


Robert K. Stolz was appointed to the new position of vice- 
president-forward planning, and John L. Wilson was named 
vice-president of research and development, of Packaging 
Corp. of America. 

Both men are management veterans of American Box Board 
Co., of Grand Rapids, Mich., one of the three major divisions 
of Packaging Corp. The new company was formed recently 
by the three-way merger of American Box Board, Central 
Fibre Products Co., of Quincy, Ill., and Ohio Boxboard Co., 
of Rittman, Ohio. 


Nashua Corp. 


Appointments 


Walter P. McLaughlin has been promoted to sales manager 
of Nashua Corp.’s Converter Sales Division. 

Mr. McLaughlin was formerly manager of sales for the 
Corrugated Box Industry serving under Carl E. Doane, for- 
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Robert K. Stolz (left) and John L. Wilson, Packaging 


Corp. of America 


mer sales manager of Converter Sales Division who was re- 
cently named to head Nashua’s Flexible Packaging Division. 


Olin Mathieson Chemical Corp. 


Dallas Corrugated Container Plant 


Start-up of a new corrugated container sheet plant in Dallas ~ 
was announced by Kent Anderson, product manager, con- — 
tainers, for Olin Mathieson Chemical Corp.’s Packaging - 
Division. 

The plant covers approximately 45,000 sq. ft. of floor space 
and has a production capacity of 5,000,000 sq. ft. of corrugated 
containers per month. Stewart M. Norris will manage the 
new Dallas operation. : 

Among other products of the Packaging Division are kraft 
paper and board, multiwal] shipping sacks, cartons, standard 
and specialty bags, Olin cellophane, Olin polyethylene, and 
Ecusta fine papers. 


Educational Institutions 


Illinois Institute of Technology 


The National Science Foundation has awarded grants for 
basic research to two faculty members at Illinois Institute 
of Technology. Totaling $8500, the grants went to Robert 
C. Kintner, acting director of chemical engineering, and Liang 
N. Tao, associate professor in mechanics. 

Dr. Kintner’s research is on the velocity of fall of streams 
and clouds of drops through liquids in finite containers. Its 
objective is to relate the velocity of fall (or rise) of streams of 
drops in a liquid field to the performance of a single drop in 
the same or another fluid field. 

A $4400 grant to Dr. Tao is for research on fluid flow be- 
tween porous rollers. The research deals with experiments 
using porous rollers for possible use in paper manufacturing. 


University of Maine 
Pulp and Paper Foundation Awards 


Forty-five, high-ranking students in the pulp and paper 
technology program were honored at a banquet at the 
University of Maine, Thursday, November 5. The banquet 
was sponsored by the University of Maine Pulp and Paper 
Foundation and honored the students who have received 
scholarships and grants from the Foundation. Speakers in- 
cluded J. Larcom Ober, of Beverly, Mass., president of the 
Foundation, and four of the honored students. Mr. Ober is — 
a retired vice-president of the Scott Paper Co. Dean Wes- 


Vol. 43, No.1 January 1960 ‘Tappi © 


xs * Evans, of the University’s College of Technology, pre- 
sided. 


Pulp and paper technology students at the U of M Pulp 
and Paper Foundation banquet 


Lowell Technological Institute 


Four Massachusetts students of paper engineering at 
Lowell Technological Institute, Lowell, Mass., have been 
awarded $100 scholarships given by 12 paper companies in 
memory of Geoffrey R. Broughton, former LTI professor. 


Left to right are shown Charles J. Higgins, paper engineer- 
ing instructor, congratulating Ernest A. Tessier of Lowell, 
761; John E. Sanderson of Dover, ?62; and Frank Zichelle 
of Fitchburg, ’?60. The other scholarship recipient, not 
present for the photograph, is Bernard Coyle of Salem, ’61 


N. C. State College 


PIMA Scholarship Awards 


The Southeastern Division of the Paper Industry Manage- 
ment Association awards each year two scholarships amount- 
ing to $200 each, these scholarships going to outstanding stu- 
dents in the pulp and paper curriculum at North Carolina 
State College. 

This year’s awards, from the William A. Bridges Memorial 
Scholarship Fund, were made at the annual luncheon of 
the Pulp and Paper Foundation, held Oct. 23, 1959, by Joseph 
King, chairman of the Southeastern Division of PIMA to 
William Harry Peele, Jr., of Plymouth, N. C., a junior student 
in pulp and paper technology, and to Kindred Pope Magette 
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of Courtland, Va., a senior in the pulp and paper technology 
curriculum. 

The Allied Paper Salesman’s Association of New York 
State’s yearly award of $300 to an out-of-state junior student 
in pulp and paper technology went to Norman Arnold Russell 
of Raleigh, N. C., a graduate of Needham Broughton High 
School in this city. 


The Institute of Paper Chemistry 
Electron Microscopy Lab. 


A gift of $30,000 to The Institute of Paper Chemistry from 
the Louis Calder Foundation for the establishment of a 
modern electron microscopy and diffraction laboratory has 
been announced by John G. Strange, president of the In- 
stitute. 

The Institute’s 20-year-old electron microscope was one 
of the first in the world acquired by an educational and research 
organization. Through electron microscopy studies valu- 
able contributions have been made to a better understanding 
of the structure of the papermaking fiber, the modification 
of that structure, and the use of filler and coating particles. 
Results of this research in turn would be useful in forest 
genetics, pulping, coating, and other papermaking operations. 

Last year another gift of $50,000 from the Louis Calder 
Foundation provided a plant biochemistry laboratory at the 
Institute. This grant has made possible new basic research 
efforts in fields important to the ultimate technology of the 
pulp and paper industry. 


Legacy of $100,000 


A bequest of $100,000 has been received by The Institute 
of Paper Chemistry from the estate of Marion Bessie Kress 
for the establishment of the Oscar Kress Foundation to fur- 
nish an income for scholarship grants. 

Mrs. Kress provided the endowment in memory of her 
late husband who was the brother of Dr. Otto Kress, Tech- 
nical Director of the Institute from 1929 until his retirement 
in 1948. 

Dr. Kress, now a resident of Naples, Fla. was the first scien- 
tific staff member of the Institute and contributed in num- 
erous ways to its growth as a graduate school and research 
center, 


Industry Suppliers 
Electric Steel Foundry Co. 
Expansion 


Esco now distributes the Hills-McCanna line of diaphragm 
values in California with stocks located in Los Angeles and 
the San Francisco bay area. With the addition of California, 
Esco’s distributorship extends to all of the 13 western states. 

The distributorship was expanded in 1958 to include Colo- 
rado, Arizona, Wyoming and the eastern part of Montana. 
Esco has been the distributor of this line in Oregon and Wash- 
ington for the past 4 years. 

Hills-McCanna was the first manufacturer of The Saunders 
Patent Diaphragm valve in 1931. These valves will 
handle corrosion and abrasion flow problems ranging from 
air to slurry conveying. 


Monsanto Chemical Co. 


Expansion 


Monsanto Chemical Co.’s Inorganic Chemicals Division 
has announced the expansion of its line of nonionic surface 
active agents with the addition of alkyl phenol-based ethylene 
oxide condensates. 

Monsanto already markets alcohol- and mercaptan-based 
nonionics and for years has been the nation’s largest producer 
of tall oil-ethylene oxide condensates. 

Interim production of the dodecyl phenol- and nonyl 
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phenol-based products is already under way at the company’s 
Kearny, N. J., and Everett, Mass., plants. 


Cold Folded Plastic Packages 


Nine major carton manufacturing plants have been licensed 
to produce and supply plastic blanks for the first automatic 
machine to form sheet plastic into packages without the ap- 
plication of heat or adhesives. 

The licensees are: 


Robertson Paper Box Co., Montville, Conn. 
Schmidt Lithographic Co., San Francisco. 
Sample-Durick Co., Chicopee, Mass. 
Weyerhaeuser Co., Chicago. 


Weyerhaeuser’s Boxboard and Folding Carton Division in- 
cludes these plants: 


Ace Carton Co., Chicago, La Puente, Calif., and Middle- 
bury, Ind. 

Rochester Folding Box Co., Rochester, N. Y. 

et tee Southern, Old Dominion Division, Charlotte, 
N 


Gereke-Allen Carton Co., St. Louis 


The new machine development, designated Plasti-Lok, was 
announced last month by R. A. Jones Co. of Covington, Ky., 
manufacturer of the machine which cold-folds and locks un- 
scored, die-cut plastic blanks into trays at speeds of 40 to 
100 a minute, depending on package size and dimensions. 

A second packaging machine based on the cold-folding 
principle, is the Multi-Fold. It is designed for the setup 
box plant to form finished containers of various shapes and 
sizes for such products as wearing apparel and other soft 
goods, hardware, and toilet goods. 

Both machine developments are the result of more than 3 
years of cooperative effort by Monsanto Chemical Co., 
Charles E. Palmer & Associates and R. A. Jones Co., using 
Polyflex oriented styrene sheeting manufactured by Plax 
Corp. of Hartford, Conn. The continuing integrated pro- 
gram by a resin producer, a machine developer, machine 
manufacturer, and a material supplier is believed to be the 
first of its kind in the packaging industry. 


Air Reduction Sales Co. 
New Plant at Baton Rouge 


Air Reduction Sales Co. is constructing a new air separation 
plant at Baton Rouge to supply high purity liquefied indus- 
trial gases to the Gulf State area. 

The new $2,000,000 plant will have a production capacity 
of 30 tons of liquid oxygen, nitrogen, and argon per day. 
The installation, the newest in Airco’s growing network of 
plants, will serve all of the industries in the Gulf State area, 
particularly the expanding petroleum and _ petrochemical 
producers. Liquid oxygen produced at the plant will also 
be made available to the area’s hospitals through the Ohio 
Chemical & Surgical Equipment Co., a division of Air Reduc- 
tion Co., Inc. 


U.S. Testing Co., Inc. 


Russell H. Armitage, manager of the Paper Technology 
Division of the United States Testing Co., announced the 
publication of a new price list covering the Testing Co.’s 
services in the paper field. 

In addition to the standard test facilities, the Paper Lab- 
oratory also has available to Gelboflex tester, Martin Sweets’ 
Neenah expansimeter, Sentinel heat seal tester, Gurley-Hill 
or Bekk Smoothness testers and the Thwing- Albert Handle-O- 
Meter. ; 

Copies of the new price list may be obtained by writing to 
the Paper Technology Division, United States Testing Co., 
Inc., 1415 Park Ave., Hoboken, N. J. 
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Chain Belt Co. 


Merger with Carrier Conveyor 


Merger of the Carrier Conveyor Corp., the country’s 
leading manufacturer of vibrating conveyors, and its subsi- 
diary, General Industries, both located at 211 N. Jackson 
St., Louisville, Ky., into Chain Belt Co., Milwaukee, Wis., 
was announced by E. M. Rhodes, vice-president of Chain 
Belt’s industrial section. 

Carrier Conveyor Corp. designs and manufactures a unique 
line of natural frequency vibrating conveyors, feeders, and 
related equipment for the handling and processing of bulk 
materials such as ore, cement, chemicals, ashes, coal, sand 
and gravel, food, and pharmaceuticals. 


Hercules Powder Co. 


Expansion 


Hercules Powder Co. announced plans for a multimillion 
dollar expansion of its West Coast facilities at Hercules, | 
Calif. The expansion includes the construction of new manu- | 
facturing facilities for the production of methanol, formal-, 
dehyde, urea-formaldehyde concentrates, and slow nitrogen 
release urea-form for fertilizer applications. 

John M. Martin, general manager of Hercules Explosives 
Department, said that construction of the new facilities for 
producing the urea-formaldehyde composition would be come » 
pleted by mid-1960, with methanol-formaldehyde facilities 
completed in early 1961. | 

The new construction will provide facilities for the produc= 
tion of 8,000,000 gal. of methanol per year, 50 million pounds } 
of formaldehyde, and 11,000 tons of urea-formaldehyde com: - 
positions. cal 

Currently there is no methanol production in the Western 
States. Methanol is used principally in the manufacture » 
of formaldehyde. It is also used in the manufacture of | 
other chemicals, plastics, coatings, drugs, solvents, and anti- 
freeze. 


| 
| 
{ 
if 
| 


International Department 


The creation of a new operating department for Hercules 3 
Powder Co., to be known as the International Department, , 
was announced by Albert E. Forster, Hercules president. 

The newly created department will include the work of the » 
present Export Department, and will have equal status with 
the company’s six industrial departments—Cellulose Prod- . 
ucts, Explosives, Naval Stores, Paper Makers Chemical, , 
Synthetics, and Virginia Cellulose. 

Henry A. Thouron has been named general manager of 
the International Department. Mr. Thouron, a member * 
of the company’s Board of Directors, has been general | 
manager of Hercules Synthetics Department since 1955. 


Appointments 


Donald H. Sheffield, of West Chester, Pa., has been ap- 
pointed general manager of Hercules Powder Co.’s Synthetics 
Department. ‘ 

Mr. Sheffield, who has been assistant general manager of 
Synthetics since December, 1955, will succeed Henry A. 
Thouron. . 


E. D. Jones Corp. 
Sveen-Pedersen Acquisition 


The E. D. Jones Corp., Pittsfield, Mass., a member of the ° 
Beloit group, announced the acquisition of the complete ’ 
North American Assets of the Sveen-Pedersen Sales Corp. of 
Long Island City, N. Y. 

Sveen- Pedersen Corp., founded in 1951, has directed the ? 
sales, engineering, and manufacturing of Sveen-Pedersen A 
Flotation Savealls in the United States. Since its introdue- 
tion to the U. S. paper mills in 1938 the Sveen-Pedersen } 
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aS 


H. E. Gorton, P. B. Hamilton, and H. C. Weeks (from l. to 
r.), Dennison Manufacturing Co. 


Saveall has become universally accepted in the paper in- 


dustry as a leader in white water clarification and stock 
reclamation. 


Dennison Manufacturing Co. 
Appointments 


To complete the reorganization of the company to a di- 
_Visional setup, Dana C. Huntington, president of Dennison 
Manufacturing Co., Framingham, Mass., announced recently 
that Howard E. Gorton, Philip B. Hamilton, and Howard C. 
Weeks have been elected to the newly created posts of di- 
visional vice-presidents. Mr. Gorton becomes vice-president 
in charge of the Machine Systems Division and the Industrial 
Products Division; Mr. Hamilton, vice-president in charge 
of the Resale Products Division and the Holiday Division; 
Mr. Weeks, vice-president in charge of the Gummed Paper 
Division, the Box Division, and the Therimage Division. 

Bernhardt L. Sauter has been appointed Industrial Prod- 
ucts national sales manager and Frank T. Gerould has been 
appointed Machine Systems national sales managers Their 
headquarters will be at Framingham. 

It was also announced that Matthew P. Clarke has been 
appointed merchandise manager of Machine Systems. 


Dorr-Oliver, Inc. 


Appointments 


The Board of Directors of Dorr-Oliver Inc., appointed J. 
D. Hitch, Jr., president, to fill its vacant board chairmanship 
and elected L. R. Boling, currently executive vice-president, 
to succeed Mr. Hitch as president. Both appointments 
effective on Dec. 1, 1959, with Mr. Boling continuing as chief 
executive officer of the internationally known engineering 
concern. John V. N. Door and Wm. L. Oliver will continue 
as honorary chairman and vice-chairman of the board re- 
spectively. 


New Jersey Zinc Co. 


Appointments 
Robert W. Munson has been appointed Eastern District 


Lloyd R. Boling, Dorr- 
Oliver Inc. 


J. D. Hitch, Jr., Dorr- 


Oliver Inc. 
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assistant sales manager by 
The New Jersey Zinc Co. His 
principal assigment will be the 
supervision of the company’s 
pigment sales activities in the 
southern area of the Eastern 
District. 


Link-Belt Co. 


Appointments 


Wayne J. Mitchell has suc- | i 
ceeded Lester T. Graham as ee 
Link-Belt Co.’s district man- foe 
ager at Portland, Ore. Mr. 
Graham is retiring after 42 
years with Link-Belt Co. and 
its Pacific Coast predecessor organization. 

Mr. Mitchell joined Link-Belt Co. at its Minneapolis plant 
in 1948, as a designer and later as assistant to the chief en- 


Robert W. Munson, The 
New Jersey Zinc Co. 


Wayne J. Mitchell (left), and Lester T. Graham, Link- 
Belt Co. 


gineer. He was transferred to the Seattle plant in 1951 as 
assistant chief engineer, and he was appointed sales engineer 
at the Portland district sales office in 1956. He is a civil 
engineering graduate of Iowa State College. 


Pennsalt Chemicals Corp. 


Appointments 


In a move to place more emphasis on its marketing actiy- 
ities, Pennsalt Chemicals Corp. has created the new office 
of vice-president of marketing. Albert H. Clem, experienced 
executive in Pennsalt sales and service, has been named to 
the post. 

Replacing Mr. Clem as general manager of the Chemical 
Specialties Division is George R. Lawson, formerly director 
of marketing for Pennsalt’s Industrial Chemicals Division. 


Dow Chemical Co. 


Plant on West Coast 


The Dow Chemical Co. announces it will construct a phenol 
plant with a capacity of 36 million pounds per year in the 
Pacific Northwest. 

The plant will be built at a location still to be selected on 
deep water at Puget Sound, or in the Longview, Wash., or 
the Portland, Ore., area. Options on some sites have been 
secured and others still are under study. 


Dow Chemical Co. (U. K.) 


The British subsidiary of The Dow Chemical Co.—Dobeck- 
mum Britain Ltd.—has changed its name to Dow Chemical 
Co. (U. K.) Ltd. and broadened the scope of its activities. 

The company will continue to handle the manufacture and 
sale of Lurex, a nontarnishing metallic yarn, produced in 
Windsor, Berkshire. In addition, it will take over direct sale 
of Dow-produced packaging films such as Trycite (poly- 
styrene film), Saran Wrap (vinyl-vinylidene chloride copoly- 
mer film), and polyethylene film. It will also supervise the 
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sale of Dow U.S. and Canadian-produced industrial chemicals, 
plastics, and magnesium in the United Kingdom. 

In the latter line of products, the company will continue 
to use the services of appointed distributors. R. W. Greeff 
& Co. Ltd. will continue as principal distributor handling 
chemicals, coatings, raw materials, and magnesium. British 
Resin Products Ltd. is the distributor for certain plastics 
molding materials; W. J. Fraser & Co. Ltd. for Dowtherm, a 
heat exchange system; and Union Glue & Gelatin Co. for 
Dowicide, industrial preservatives. 


Appointments 

Macauley Whiting has been appointed general manager of 
Dow’s Midland Division, it was announced by Leland I. 
Doan, president of the Dow Chemical Co. 

He succeeds the late William H. Schuette, vice-president 
of Dow and general manager of its Midland Division, who 
died unexpectedly Sunday, November 8. 

Robert C. Witt has been named product manager for the 
sale of latexes to the paint industry and of coatings materials 
for building products, the Dow Chemical Co. announces. 

Witt, formerly a coatings salesman with the Dow Chicago 
office, will take up his new duties in Midland, Mich., Dow 
headquarters. He succeeds H. Winston Haskell who has 
been transferred to Dow Chemical International Ltd. S$. A., 
as project sales manager in the Mediterranean area, with 
headquarters in Zurich, Switzerland. 

Stauffer Chemical Co. 
Expansion 

Stauffer Chemical Co. has completed plans to build a major 
research center at Richmond, Calif. It will be located on a 
10-acre tract recently acquired by the company adjacent to 
the present Richmond plant and research laboratories. 

Construction of the first unit of the new research center 
will begin in January. Completion of this initial laboratory, 
which will cost about $1.6 million, is scheduled for early 1961. 

The existing research facilities at Richmond will be used to 
expand process development and pilot plant activities. 


Naleo Chemical Co. 


Appointments 


Herbert 8. Johnson, Jr., has been made vice-president in 
charge of marketing for Naleo Chemical Co. 

Leonard R. Robinson, Jr., was named to replace Johnson 
as manager of the industrial division. 


Beckman Instruments, Ine. 
Appointment 


Stuart N. Davidson has been appointed as corporate con- 
tracts administrator for Beckman Instruments, Inc., Fuller- 
ton, Calif., is announced by William W. Wright, financial 
vice-president. 


Herbert S. Johnson, Jr., 
Industrial Division, Nalco 
Chemical Co. 


Leonard R. Robinson, Jr., 
Industrial Division, Nalco 
Chemical Co. 
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Howard W. Woodham, 
U.S. Industrial Chemicals 
Co.-International 


Kenneth E. Cosslet, U. S. 
Industrial Chemicals Co.- 
International 


U. S. Industrial Chemicals Co. 


U.S.I.-International 


A new company known as U. S. Industrial Chemical Co.- 
International has been formed. The company will provide 
sales assistance to European representatives handling 
U.S.1.’s Petrothene* polyethylene, as well as intensified 
technical service to European polyethylene processors. 

The company, officially incorporated as Sales and Develop- 
ment Co. of National Distillers and Chemical Corp. (Inter- 
national) S.A., will be known to the trade as U.S.I. Inter- 
national. Temporary headquarters were opened in Septem- 
ber, 1959, at Kirchenstrasse 13, Zug 1, Switzerland. Pre- 


Roy A. Parker, U.S. Indus- 
trial Chemicals Co. 


J. A. Putnam, U.S. Indus- 
trial Chemicals Co. 


manent headquarters and a technical service laboratory 
will be constructed on land just purchased in Baar, Canton 
of Zug. 

Kenneth E. Cosslett, U.S.I’s assistant export man- 
ager, has been named 
sales manager of “U.S.I.- 
International” and Howard 
W. Woodham will be man- 
ager of the technical service 
laboratory. Approximately 
12 people will be employed 
by the new company by 
early 1960. 


Appointments 


John A. Putnam has been 
appointed manager of the 
Atlanta office of U. S. In- 
dustrial Chemicals  Co., 
Division of National Dis- 
tillers and Chemical Corp. 


Joseph G. Longstreth, 
U.S. Industrial Chemicals 
* Registered trademark. Co. 
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Albert C. Brooks, Balti- 
more Sales Div., U. S. In- 
dustrial Chemicals Co. 


James F. Whitescarver, 
Baltimore Sales Div., U. S. 
Industrial Chemicals Co. 


Roy A. Parker has been named Kansas City Sales Division 
manager for U. 8. Industrial Chemicals Co., Division of 
National Distillers and Chemical Corp. 

Mr. Parker has been associated with U.S.I. for the past 33 
years and, prior to his new assignment, was manager of the 
company’s Kansas City, Missouri Sales Office. He is a past 
president and member of the Paint, Varnish and Lacquer As- 
sociation, a member of the Oil Men’s Club, and a member of 
the Midwest Chemical Sales Club, all of Kansas City. 

Joseph G. Longstreth has been named manager of the St. 
Louis, Missouri Sales Office of U. S. Industrial Chemicals 
Co., Division of National Distillers and Chemical Corp. 

Mr. Longstreth has been a sales representative for the com- 
pany in the St. Louis area since he joined U.S.I. in 1955. He 
was born in St. Louis and is a graduate of Washington Uni- 
versity where he obtained an A.B. degree in Chemistry and 
Zoology. He is a member of the Society of Plastics Engineers 
and the Associated Drug & Chemical Industries of Missouri. 

Albert C. Brooks has been named manager of the Baltimore 
Sales Division for U. S. Industrial Chemicals Co., Division of 
National Distillers and Chemical Corp. Alden R. Ludlow, 
Jr., vice-president in charge of sales, announced the appoint- 
ment. Mr. Brooks succeeds James F. Whitescarver who has 
retired. 


Wyandotte Chemicals Corp. 
Appointment 


Lewis M. Ludlow has been named manager of the Pacific 
District for Wyandotte Chemicals Corp., Michigan Alkali 
Division, replacing J. M. Norcott who has resigned. 


Sulphur Export Corp. 
Appointments 


Election of Peter A. Dimitri and Ernest A. Graupner as 
vice-presidents of the Sulphur Export Corp. has been an- 
nounced by B. C. Hughes, chairman. Sulphur Export Corp. 
(Sulexco) handles all marketing outside of North America 
and Cuba on behalf of all domestic producers of Frasch sulfur. 
It was established in May, 1958, under the Webb-Pomerence 
Act which is designed to encourage the expansion of American 
exports. 


Scott Testers, Inc. 
Appointments 


Walter E. Anderson has been appointed as sales engineer 
of Scott Testers, Inc. The firm manufactures physical test- 
ing equipment for textiles, paper, plastics, wire, leather, and 
other basic industries. Mr. Anderson will be responsible for 
sales of Scott testers throughout the continental United 
States. 
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A. E. Staley Manufacturing Co. 
Appointment 


Natt K. Hammer has been named Industrial Products 
Sales Manager of the A. E. Staley Manufacturing Co., Deca- 
tur, Il., corn and soybean processors. 


Walter E. Anderson, Scott 
Testers, Inc. 


N. K. Hammer, A. E. 
Staley Mfg. Co. 


Graver Water Conditioning Co. 
Appointments 


Marvin Lane, technical director of Graver Water Condi- 
tioning Co., N. Y., a division of Union Tank Car Co., has 
been named general manager of that division. 

He succeeds H. T. Sulcer, who recently resigned. 

Graver Water is actively engaged in the design and de- 
velopment of new products and systems for industrial and 
municipal water treatment, industrial waste treatment, 
boiler feedwater treatment, and chemical processing. 


Nuodex Products Co. 
Appointment 


Joseph P. Palumbo has been appointed manager of the 
plastics industry division of Nuodex Products Co., Division 
of Heyden Newport Chemical Corp., Elizabeth, N. J. 

The division was created because of the growth of the 
company’s line of vinyl stabilizers, organic peroxide catalysts, 
accelerators, and fungicides. 


Diamond Alkali Co. 


Appointment 


Martin F. Wilkerson, branch manager of Diamond Alkali 
Co.’s Southwest District Sales Office, has been promoted to 
sales manager, Chlorinated Products Division, Cleveland, 
Ohio. 

At the same time, Robert L. Walker, salesman for the 
Southwest District Sales Office was promoted to the branch 
manager’s position, replacing Wilkerson. 

Realignment of responsibilities involving three key person- 
nel in Diamond Alkali Co.’s Electro Chemicals Division was 
announced by A. B. Tillman, operations manager of the 
division. 

John H. Fonner, Jr., transfers from Diamond’s Muscle 
Shoals, Ala., plant to the Edgewood, Md., plant as assistant 
plant manager. 

Erich G. Schlaile moves from the Edgewood plant to 
Diamond’s Deer Park, Tex., plant as a process engineer. 

Robert 8. Stark also transfers from the Edgewood plant to 
the research and development department at Painesville, 
Ohio. 
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Gene White, John W. Bol- 


J. R. Perry, Fuller Co. ion ee onsinic. 


Fuller Co. 


Expansion 


As part of a general revision and enlargement of its represen- 
tation in the south and southwest, Fuller Co. has opened a 
district office in Houston, Tex. 

Designed to serve the increasing demands of customers in 
the area, the new office will be managed by Joseph R. Perry. 


General Chemical Division, Allied Chemicals 
Appointments 


Albert B. Connelly has been appointed manager of the 
Birmingham, Ala., sales office of Allied Chemical’s General 
Chemical Division. He succeeds John T. Wiegand, who 
has been named manager of the Los Angeles, Calif., office. 


John W. Bolton & Sons, Inc. 
Appointment 


John W. Bolton & Sons, Inc., Lawrence, Mass., announces 
that Eugene J. White of Conshohocken, Pa., now represents 
the Bolton Co., selling their full line of machine knives 
throughout southern New Jersey, Pennsylvania, Maryland, 
Delaware, and Washington, D. C. 

Bolton machine knives find their major uses in the pulp 
and paper, graphic arts, plastics, woodworking, and metal- 
working industries. 


Babcock & Wilcox Co. 
Appointment 


Robert A. Barr has been elected a vice-president of The 
Babcock & Wilcox Co. by the board of directors, and will 
assume charge of the Refractories Division. 

Mr. Barr will replace James E. Brinckerhoff, vice-president 
in charge of the Refractories Division, who is retiring Decem- 
ber 31 after 40 years of service. 


Robert A. Barr, Refrac- 
tories Div., The Babcock 
& Wilcox Co. 


M. M. Young, Dietz Ma- 
chine Works 
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Dietz Machine Works 


New Management 


A group headed by Michael M. Young has purchased the 
Dietz Machine Works, Inc. of Philadelphia. Dietz has been 
an important supplier of machinery for the paper converting 
industry for 60 years. 

Mr. Young, new president of Dietz Machine Works, Inc., 
was one of the founders and a vice-president of Wabash Manu- 
facturing Co., Baltimore, for the last 12 years. Prior to 
that time he served as chief production engineer for Bendix 
Aviation Corp. 

Reginald Couzens, who has been with Dietz for a number 
of years, has been appointed vice-president in charge of 
Engineering. Mr. Couzens had previously been associated 
with Scott Paper Co., Chester, Pa. as a machine design 
engineer. 


National Starch and Chemical Corp. 


New Resins 


A new vinyl acrylic copolymer solution having exceptional 
utility for laminating or formulation of pressure-sensitive 
adhesives is now being offered by the Resin Division of 
National Starch and Chemical Corp. 

The Resyn, designated 26-2404, is tacky and is claimed to 
show specific adhesion to most cellulosic and synthetic films 
such as cellulose acetate, ‘“Mylar’” polyester film,* vinyl, and 
foil. Resyn® 26-2404 is one of several new vinyl acrylic 


copolymer emulsions which National has developed within — 


the past year. 


J 


A particular advantage of Resyn® 26-2404 is said to be its 


applicability in the formulation of packaging, pressure-sensi- _ 


tive, and specialty adhesives, as well as a printing ink vehicle 
and in the laminating of Mylar, cellophane, nylon, poly- 
ethylene, saran, paper, and foi]. In addition to providing 
good adhesion to all these type surfaces, the new resin can be 
thinned easily with inexpensive solvents, provides excellent 


heat and light stability, and is compatible with a variety of } 


modifying resins. 

Other resins which have been developed recently as a re- 
sult of the company’s program of basic research in vinyl ace- 
tate polymerization include a vinyl acrylic resin for latex 
paints which is compatible with zinc pigments, Resyn® 2243; 
a resin which offers unique properties for formulation of self- 
polishing and rebuffable floor waxes, ‘“‘Glitter’”’ 2700; and a 
resin which is now being tested by several of the country’s 
largest packers of aerosol hair sprays, Resyn® 28-1310. 

Data on all of the above may be obtained by writing to the 
Resin Division, National Starch and Chemical Corp., 750 
Third Ave., New York 17, N. Y. 


Appointment 


Leonard J. Wood has been appointed product manager 
of the Paper Division at 
National Starch and Chemi- 
cal Corp. 

Mr. Wood has been with 
National since 1946, start- 
ing as a chemist in the 
paper service and develop- 
ment dept. In 1953 he was 


transferred to the New 
England sales office, in 
charge of adhesive and 


starch technical sales. He 
was made supervisor of 
paper technical service in 
1955 and in 1957, paper 
development and _ service 
manager. 


L. T. Wood, National 
Starch and Chemical 
Corp. 


*DuPont’s registered trademark. 
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E. Leitz, Inc. 
New Micro Laboratory 


A new microscope laboratory designed to provide unique 
Services to science and technology on current problems in 
optical techniques has been established at E. Leitz, Inc., 
New York, N. Y., it has been announced by Emil G. Keller, 
vice-president. 

The American firm distributes miscroscopes and many other 
scientific instruments made by Ernst Leitz, GmbH., Wetz- 
lar, Germany, century-old leader in the field. 

Peter H. Bartels, specialist in applied optics, has come to 
the United States to join the firm and to direct the laboratory. 

The laboratory is located at 468 Park Ave. South and in- 
cludes a comprehensive collection of scientific instruments. 
Considerable information as well as the latest optical data 
available from sources here and abroad can be obtained. 


Koehring-Waterous Ltd. 


The Gravi-Decker, a new pulp decker with a unique free- 
flow cylinder mold, is being manufactured by Koehring- 
Waterous Ltd., Brantford, Ont., a subsidiary of Koehring 
Co. 

The Gravi-Decker’s cylinder mold stays clean longer 
because it has no central shaft, spiders, or winding wires to 
cause a pile-up of loadings; cleaning can be accomplished with- 
out removing the mold from the vat. 


The Gravi-Decker 


The facing wire in the new decker is mounted on a cor- 
rugated stainless steel drum, eliminating the need for a 
backing wire. Drainage holes in the flanks of the corrugations 
provide a free area greater than that of the facing wire, so 
that the drainage rate of the mold is limited only by that of 
the facing wire. 

The built-in master panel—which controls drive, pickup 
roll lifting and lowering, doctor pressure, drive gear shower, 
and end seal water feeds—can be removed and mounted 
separately if mill arrangement requires it. 

All parts of the decker in contact with the stock not made 
of stainless steel, bronze, or plastic are rubber-covered. 

Further information available from Koechring-Waterous 
Ltd., P.O. Box 607, Brantford, Ont., Canada. 


Vertufoil Pulp Screen 


The Vertifoil, a new pulp screen that adjusts to any pulp 
while running, has been announced by Koehring-Waterous 
Ltd., the originator of foil-type screens. 

A single, variable control sets the screen’s special foils to 
handle the requirements of all pulps—groundwood, sulfite, 
krafts, etc. Screen changing is unnecessary. 
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Vertifoil pulp screen 


These special foils combine the best characteristics of 
both aerofoil and hydrofoil sections. They clear screen plates 
efficiently with minimum power, and without forcing dirt 
particles or shive through screen perforations with accepted 
stock. 

All parts of Vertifoil in contact with stock are built of 
stainless steel. Drive shaft is isolated from stock by laby- 
rinths and clear water seals. Trash collecting chamber 
protects screen form damage by debris entering with stock. 

Further information available from Koehring-Waterous 
Ltd., P. O. Box 607, Brantford, Ont., a subsidiary of Koehring 
Co. 


The Pfaudler Co. 


Glasteel Pipe 


A new Pfaudler Glasteel pipe (glass inside, steel outside) 
can be field-cut to required lengths, and has more than twice 
the glass thickness of previous glass-lined pipes. 


Pfaudler’s Glasteel pipe 


Rated 150 p.s.i. and available in 11/2, 2, and 3 in. diameters, 
Pfaudler F-C Glasteel Pipe* (F-C for “Field Cut”) offers 
wide application in highly corrosive services (all acids, ex- 
cept HF, to 350°F. and even to 450°F. depending on con- 
centration, and mild alkalies at moderate temperatures). 
It is also ideal for those applications where freedom from 
product contamination or adhesion is required. According 
to Pfaudler, corrosion resistance and abrasion resistance, 
which are the primary determinant of service life, are ap- 
proximately doubled because of the substantially thicker 
(2/ in.) boro-silicate glass lining. 


Glasteel Chemo-Blender 


The Chemo-Blender is the first unjacketed, glassed-in- 
terior, dry product blender ever produced and is expected to 
find particularly wide acceptance in the pharmaceutical and 
fine chemical industry where the characteristics of Glasteel 
(noncontaminating, high adhesion and corrosion resistance, 


Dry product, Glasteel blender by Pfaudler 


easy cleaning) are particularly desirable. All interior sur- 
faces have an extremely smooth, fired, glass finish. Products 
will neither adhere nor build up, and at the conclusion of a 
cycle all surfaces can be cleaned by simply flushing with 
water. : 

Further information may be obtained from the Pfaudler 
Division of Pfaudler Permutit Inc., 1098 West Ave., Roches- 
ae ANS We 


Kimble Glass Co. 
Square Volumetric Flask 


A square-shaped, borosilicate, volumetric flask is now being 
introduced by Kimble Glass Co., subsidiary of Owens- 
Illinois. 

These new space-saving flasks are especially designed to 
pack more closely on shelves, in refrigerators and in cabinets. 
They come in five sizes: 100, 250, 500, 1000, and 2000 ml. 
The 1000-ml. size covers 38% less shelf area than a conven- 
tional flask of equal capacity. 

Kimble’s entire line of volumetric flasks is now available 
in hard glass. 


Appointments 


Carl J. Dunivin, of Los Angeles, vice-president of National 


*Patent Applied for. 
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Container Corp. of California, has been appointed as both 
general manager of the company’s Los Angeles plant and 
assistant to the president in charge of Southern California 
operations was announced by George J. Schneider, president 
and general manager of the Owens-Illinois subsidiary. 

William J. Prudler, of Oakland, Calif., vice-president of 
National Container of California as well as general manager 
of its Oakland plant, also has been given the additional title 
of assistant to the president in charge of Northern California 
operations. 


Cochrane Corp. 
Water Demineralizer 


A packaged demineralizer designed for quick installation 
has been developed by Cochrane Corp. On-site erection 
consists of setting the unit in place and connecting to air 
and raw water supply, treated water outlet, and open drain. 
Only electrical connection required is for a conductivity 
controller, which uses 110-v., 60-cycle current from a standard 
lighting outlet. 

Designated as the Uni-Pac ‘“‘M”’ series, models of the new 
demineralizer are available in capacities from 2100 to 13,200 
gal. per hr. using raw water with 10 grains per gallon total 
exchangeable anions. 

A brochure describing the new packaged demineralizer 
is available from the Cochrane Corp., 17th St. below Alleg- 
heny Ave., Philadelphia 32, Pa. 


Water Softening Manual 


A recently published booklet by Cochrane Corp. de- 
scribes sodium zeolite process of water softening and gives 
information on selecting and sizing of equipment. Auto- 
matic versus manual controls and calculations of softening 
capacity are discussed. The more frequently used zeolite 
materials, both siliceous and nonsiliceous, are described. 
Illustrations and cutaway drawings show typical treatment 
systems. 


Copies of the new publication “Sodium Zeolite Softners” 
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(#4520) may be obtained without charge from Coch 
Corp., 17th St. below Allegheny Ave., Phila. 32, Pa. i 


Graver Water Conditioning Co. 
Single Control Valve 


A single control valve for directing the flow of liquids in 
zeolite softeners, ion exchange units and filters hag been in- 
troduced by Graver Water Conditioning Co., New York. 
Called the Monotrol®, the valve is designed to perform the 
functions of a nest of individual valves while providing greater 
ease in operation and maintenance. It is available in cast 
iron or in acrylic plastic for corrosive service, and can be 
operated manually or automatically. 


Monotrol valves: top, plastic unit with automatic pilot; 
bottom, cast iron unit with manual pilot 


Features of the valve include pilot control, positive hydrau- 
lic pressure actuation, and easy maintenance. All internal 
moving parts can be readily removed for inspection and 
service without dismantling the connecting piping or removing 
the valve from the unit on which it is being used. In ad- 
dition, the design provides for low pressure loss during opera- 
tion and no contamination of effluent with influent. 

For further information, contact: R. 8. Lewis, Manager, 
Sales Promotion, Graver Water Conditioning Co., 216 West 
14th St., New York 11, N. Y. 


Westinghouse Electric Corp. 
New Press-Drive Motors 


New press-drive motors (type WPD) from 1 to 300 hp., 
designed for metal cutting and forming machines, are avail- 
able from the Westinghouse Electric Corp. These motors 
are all high slip, high-starting torque, and low-starting cur- 
rent, and are recommended wherever extremely dirty atmos- 
phere or high concentration of oil moisture or chemicals are 
present. 

In frames 182 to 8120, these motors are constructed in 
four general types—drip proof, totally enclosed fan-cooled, 
explosionproof, and forced-ventilated motors. 

For more information, write Westinghouse Electric Corp. 
P.O. Box 2099, Pittsburgh 30, Pa. 
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Forced-ventilated, totally enclosed motor 


Speed-I ndicator 


A new speed-indicator (Type K-241) for use with small 
steam or gas turbines is now available from the Westinghouse 
Electric Corp. The principal advantage of the indicating 
device is that no mechanical connection is required between 
it and the rotating shaft. 


Speed indicutor Type K-241 


The speed of the rotating part is sensed by an electro- 
magnetic pickup, located near a gear or notched shaft. 
This signal is applied to an all-static circuit, which transforms 
the pulses from the pickup to a d-c millivolt signal. The 
output signal magnitude is proportional to pulse frequency. 

For further information, write Westinghouse Electric 
Corp., P. O. Box 2099, Pittsburgh 30, Pa. 


Industrial Fan Series 400 


A new line of industrial fans (Series 400) for both material 
and air handling applications is available from the Westing- 
house Electric Corp. A feature of this line is a newly designed 
open wheel that is versatile and applicable to most material 
handling problems. 

The Series 400 industrial fans can be applied for handling 
granular, abrasive and fibrous materials, dust collection, 
fume and high temperature exhaust and similar industrial 
processes. 

For further information, write to Westinghouse Sturtevant 
Division, Department T-000, 200 Readville St., Hyde Park, 
Boston 36, Mass. 
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C & D Batteries 
C & D AutoReg® Charger 


Newest member of the rapidly expanding line of C & D 
AutoReg Silicon chargers is an AR-2 model built right into 
the battery container. 

The new AutoReg charges 6-cell, 12-v. motive-power 
batteries overnight. At present, the charger is built into 
the container of two different size batteries for trucks with 
integral battery compartments. One combination consists 
of the charger with a 6-HC-19 Slyver-Clad® battery whose 
capacity is 648 amp.-hr. at the 6-hr. rate. The second com- 
bination consists of the charger with a 6-CDS-19 Slyver- 
Clad battery. Capacity of this battery is 540 amp.-hr. at 
the 6-hr. rate. 

Full details on the new AutoReg charger battery com- 
binations may be obtained by writing the Advertising De- 
partment, C & D Batteries, Conshohocken, Pa. 


Hallamore Electronics 


Portable Precision Voltmeter 


A new solid-state precision voltmeter that combines rugged 
portability with extreme accuracy at high and low ranges is 
now available from Hallamore Electronics Co., a Division 
of the Siegler Corp. 

The new Hallamore voltmeter, a d.c. potentiometric type, 
combines an electronic galvanometer with a precision resistor 
network to enable dial readings down to 0.5 microvolts 
resolution and up to 10-v. d.c at an accuracy tolerance of 
+ (0.025% + 3 pv). The resistor network is controlled by 
6 decade switches covering voltage ranges from +10 pv to 
+10v. 


Portable precision voltmeter 


The high precision and the portability of the meter make 
it especially well suited for both laboratory and production- 
line measurement work. 

Complete specifications can be obtained by writing to 
Paul Kemp at the Hallamore Electronics Co., 714 N. Brook- 
hurst St., Anaheim, Calif. 


Southworth Machine Co. 
Automatic Carton Sealer 


The Southworth automatic carton sealer, designed 
specifically for the paper industry, is an easy to operate, 
foolproof machine that insures better packaging at lower 
costs by speeding and improving the sealing of telescopic 
cartons in which papers are packed. 

Operating on a completely automatic schedule, the carton 
sealer is self-feeding, self-sealing, and self-discharging; and 
without any adjustments to the machine, will handle any 
number of different sized cartons simultaneously. 
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Southworth automatic carton scaler 


Used in conjunction with the Southworth sealer is a cold- 
set adhesive which is quickly applied on all four sides of the 
cartons with an efficient, production-line applicator. Cartons 
are then fed automatically onto a vacuum table where they 
are then automatically vacuum-sealed. An arrangement of 
electric eyes automatically compensates for varying carton 
sizes—up to 38 X 50 m.—without the necessity of making 
any adjustments. A conveyor belt automatically discharges 
the sealed cartons. 


General Electric Co. 


General Purpose Control Catalog 


A new 72-page publication, GEC-1260D, contains infor- 
mation on the complete line of control devices manufactured 
by the General Electric Co.’s General Purpose Control 
Department. 

Horsepower selection charts are listed for motors from 1/, 
to 200 hp., providing quick selection of starters, heaters, and 
push button stations necessary for control of these motors. 

Appropriate General Electric handbook section and avail- 
able supplemental bulletins are listed for each product type. 
General Electric Co., Schenectady 5, N. Y. 


Stepless Adjustable Speed Drive 


A new, low-cost line of eddy current coupling, adjustable 
speed drives from 5 to 100 hp. has been announced by the 
General Electric Co. 

The new Kinatrol* line is engineered for a broad range of 
industrial applications and features simplified design with 
fewer moving parts for longer service life and sharply reduced 
maintenance. 

The stepless adjustable speed drive is being offered 
as a complete package including the drive unit, control 
enclosure with control for both coupling and _ integrally 
mounted Tri-Clad 55* a-c motor, and operator’s station. 

Versatile performance is offered over a wide speed range. 
Ratings through 20 hp. are capable of continuous operation 
down to 100 r.p.m at rated torque providing a speed range of 
approximately 17:1. 

Automatic control provides close speed regulation as stand- 
ard. Ona typical friction type load, for example, regulation 
of 2% of full speed can be obtained with standard equipment. 

Coupling design features include new bearing arrangement 
assuring positive gap alignment in service and greatly simpli- 
fied disassembly and reassembly. Bearing loads are sharply 
reduced for longer bearing life. Generous bearing reservoirs 
provide continuous controlled lubrication for years of service 
without attention. Coupling field coil and tachometer 
generator are stationary, with no brushes or slip rings. 
Windings are epoxy encapsulated for positive protection. 
Integral tachometer generator has novel, two-coil, high-fre- 


* Trademark of General Electric Co. 
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Features of the Kinatrol stepless, adjustable speed drives 
available from the General Electric Co. 


quency design for greater simplicity. Advanced ventilation 
system gives cooler operation, greater specd range, increased 
torque capacity, and quieter operation. 

Control enclosure elements are all front-wired with exciter- 
regulator featuring plug-in component board for quick re- 
placement if needed. 

For further information, contact the General Electric 
Co., Direct Current Motor and Generator Department, Erie, 
eae 


Jacksonville Service Shop 


A new General Electric facility to repair and rebuild all 
kinds of electrical equipment for industry will open in Jack- 
sonville, Fla. next spring. Target date for having the shop 
in operation is March 1, 1960. , 


Indicating instrument calibration set 
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Multi-Amp Division 
Calibrating Set 


A portable, compact test unit for calibrating ammeters, 
voltmeters, and other indicating instruments is one of the 
late developments of Multi-Amp Division, Multi-Amp 
Electronic Corp., Union, N. J. It is designed for service in 
the field, on shipboard, and in the laboratory. 


Tracerlab 
Scintillation Detector 


A new, transistorized scintillation detector is now available 
from Tracerlab. The new unit, the P-20D, has been spe- 
cifically designed for both clinical and research laboratory 
applications such as gamma spectrometry, gross gamma assay; 
and alpha and beta counting. Any one of 11 different de- 
tection heads may be used with the main unit. 

For further information write to Paul A. MeNulty, Public 
Relations Manager, Waltham, Mass. 


The Alliance Manufacturing Co. 


Garage Door Operator 


A heavy-duty, automatic, overhead door operator especially 
designed for garage and warehousing needs of the paper 
products industry was announced by the Alliance Mfg. Co., 
Alliance, Ohio, a division of Consolidated Electronics In- 
dustries Corp. 


Alliance heavy-duty, automatic, electronic garage door 
operator 


Called the “Genie Model 410,” the unit provides a reliable 
lifting force of 250 lb., sufficient to operate oversize garage 
doors up to 10 ft. high and 20 ft. wide. It automatically 
unlocks, opens or closes, and locks the door at the push of a 
button, while at the same time turning garage lights on or off. 

To simplify operation, the Genie Model 410 employs a 
single button control. Successive operations of the button 
cause the door to open, stop, reverse direction, and close. 

i. Radio controls for the Genie Model 410 are also available. 
—A transistorized portable control, the Model TT-5. 


Plastic Associates 


Solderless Connections 


A new method of providing fast, solderless connections be- 
tween wires and component leads has been developed by 
engineers at Plastic Associates, Laguna Beach, Calif. 

The new P/A junction cell consists of a gold-plated eyelet 
and a long-wearing rubber core (upper drawing). When the 
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New P/A junction cell by Plastic Associates 


core is pulled upward, the rubber stretches, allowing wires 
to be easily slipped inside the eyelet. When released (lower 
drawing), the rubber core grips the wires or component leads, 
pressing them firmly against the gold-plated surface and estab- 
lishing an electrical contact of essentially zero resistance. 

For additional information concerning applications of the 
new P/A junction cell in electrical and electronic equipment, 
contact Plastic Associates, 185 Mountain Road, Laguna 
Beach, Calif. 


Appleton Machine Co. 


Drum Sheeter 


A Drum-type Sheeter to handle 100-in. webs has been an- 
nounced by the Doven Division of Appleton Machine Co. for 
use on plastics, polyethylene, acetates paper, cloth, etc. The 
standard drum can expand to make lengths from 35 to 
120 in. and is marked-off in l-in. graduations. This sheeter 
can handle over 35 layups per minute. Drum adjustments 
take less than 10 sec. 

The unit is constructed of either cast iron or cast aluminum 
and is equipped with ball bearings throughout. Optional 
equipment available include movable foot switches, counters, 
razor blades for parting material, manual edge guide, and 
tissue interleave wind-up station. 


Centri-Mill 


A new cylindrical, stone-filled refiner for use on screen re- 
jects, impregnated chips, and high density pulp has also been 
introduced by Appleton Machine Co. 

The Centri-Mill refines with minimum reduction of fiber 


118 A 


RRB Ee 3 


Drum Sheeter by Appleton Machine Co. 


length, and has a very low power consumption. Adjustable 3- 
stage operating clearance of rotor remains constant and un- 
affected by rate of speed. 


Large Gilbert & Nash Air Guide 


A large size Gilbert & Nash felt and wire air guide is 
announced by Appleton Machine Co., Appleton, Wis., ex- 
clusive manufacturers and distributors of the equipment. 

The new air guide (model 560-A) designed for paper ma- 
chines between 120 and 200 in. wide, is suitable for machine 
speeds up to 3000 f.p.m. It will fit in any space where a 
mechanical guide is installed. In most instances, the air 
guide can be mounted on a paper machine using the existing 
guide roll, bearings, and backstand. 

There is no “swing roll” effect or guide roll oscillation be- 
cause the guide moves laterally in either direction by air 
pressure and is held securely in place. In the event of air 
supply failure, the guide roll is held stationary and the wire 
or felt can be guided manually. There are no springs to pull 
the guide roll with possible loss of wire or felt. 

Standardization of guides on a paper machine is possible 
because the same model air guide is used for wires, wet felts, 
and drier felts. Appleton Machine also manufactures the 
smaller air guide (model 460-A) for paper machines under 
120-in. width and mechanical guides. 

For more information write: Harry W. Brown, Jr., Man- 
ager, Gilbert & Nash Co., Appleton Machine Co., Appleton, 
Wis 


Appleton Centri-Mill 
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Large size Gilbert and Nash air guide manufactured by 
Appleton Machine Co. 


Dewey and Almy Chemical Division/W. R. Grace & Co. 
“Triple Attack” Pulper 


The first laboratory-sized model of the Emerson “Triple 
Attack” pulper, radical new pulper in which the shape of the 
tub eliminates the traditional baffles, has been installed in 
the Polyfibron (polymers-fibers) Laboratory of the Dewey 
and Almy Chemical Division, W. R. Garce & Co., Cambridge, 
Mass. 

Identical in design to mill-sized pulpers, but with a 100-lb. 
capacity, the pulper has lobe-shaped, tapering walls. De- 
fibering occurs in three places: at the impellor, along the tub 
walls, and at a vortex formed where four distinct stock 
streams, directed inwards and downwards by the lobed and 
tapered walls, make contact with the faster-moving stock 
from the impellor blades. 

The Dewey and Almy laboratory, where pilot-scale equip- 
ment must be capable of processing a wide variety of furnishes, 
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Laboratory -sized model of new Emerson pulper at Dewey 
and Almy 
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chose the pulper for its pluping efficiency and the stock onc- 
sistency it will handle—as high as 12%. 

Dewey and Almy’s model has a vertical-walled extension 
welded to the top to allow the pulper to serve as a stock 
chest. Pulp is defibered at high consistency in the lower 
eye portion, then diluted and stored in the pulper until 
used. 

The pulper is manufactured by The Emerson Manufactur- 
ng Co., Division, John W. Bolton & Sons, Inc., Lawrence, 

Tass. 


The Bristol Co. 


Pyrometer Measures Temperatures from 0 to 1100°F. 


The Bristol Velotron low-range pyrometer system will 
measure temperatures in ranges from 0°F. to 200°F ., up to 
1100°F. It is especially applicable for temperature measure- 
ment, recording and control, with such products as rubber, 


The Bristol Velotion low-range pyrometer system 


synthetic rubber, tiles, roofing shingles, adhesives, cast alu- 
minum, textiles, synthetic and natural fibers, paper, plastics, 
carpeting, mineral aggregates, chemical flows, petroleum flow, 
reactor kettles, furnace and oven charges, or exteriors, foundry 
molds, web-process products, and conveyed, rolled, or ex- 
truded products. 


Post Machinery Co. 


Arrow Gluer, Series 50-A 


Post Machinery Co., Beverly, Mass., have unveiled a new 
180° prebreaking straight line gluer which is designated as 
the Arrow 50-A. 


The Arrow 50-A prebreaking straight line gluer by Post 
Machinery Co. 
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This gluer will bring to the boxmakers many exclusive 
features including new power driven ‘‘squaring up’’ nipper 
rolls, angular yielding flange cage rolls which keep the cartons 
always under positive control and eliminates belt edge wear, 
a new heavy duty, variable speed drive for the feed and de- 
livery sections, heavy duty, power driven, dual squeeze 
rolls, greater accessibility of all controls with complete in- 
finite adjustments, variable width, overhead glue pot wheels 
and the longest stacker in the industry. 


Infra Red Systems Inc. 


Heating Ovens 


Modular infrared ovens to fitting any drying system and 
giving uniform heat over entire emitting area are now avail- 
able from Infra Red Systems, Inc., of Riverdale, N. J. The 
basic module, RediRay, is a self-contained heater which uses 
a ceramic face as a source of infrared radiation. 


The Redi Ray unit by Infra Red 


The advantages of RediRay are several: 

1. Uniform, even heat—ceramic face emits heat over 
entire area; no hot spots. 

2. Highest efficiency—no bulbs or tubes to get dirty; 
no reflectors to tarnish or get dirty because entire face emits 
heat. 

3. Longer life—no bulbs or tubes to break or burn out; 
life of protected heating element is indefinite. 

Temperature control is accomplished by any adequate 
voltage control. The RediRay 6-ft unit shown gives up to 
500 w. per sq. ft. radiation. Work temperatures go up to 
400°F. 


For further information, write: Infra Red Systems, Inc., 
240 Route 23, Riverdale, N. J. 


Brailsford & Co., Inc. 
New Model D.C. Effluent Sampler 


Rigid polyethylene components adapt the Model D.C. 
effluent sampler for handling chemical plant wastes contain- 
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ing a high concentration of organic solvents. The instru- 
ment delivers a continuous sample at the rate of 2 gal. per 


The Model D. C. effluent sampler 


day and is completely independent of either power line or 
storage batteries. Three no. 6, dry cell batteries will operate 
the sampler for periods of 2 to 3 months. The valveless 
pumping mechanism is self-priming and will suction-lift up 
to 10 it. The pump is driven by a fractional-watt, governed, 
d.c. motor of patented design with a service life in excess of 
2000 hr. All metal parts are corrosionproof and electrical 
components are independently enclosed. An automatic 
cut-off is provided to prevent accidental overfilling if the 
sampler is not serviced on time. The complete unit, in a 
rugged waterproof plywood case, measures 9 X 14 X 20 in. 
and weighs 28 |b. including batteries, sample jug, inlet tubing, 
and strainer. 

For further information write to Brailsford & Co., Inc., 
670 Milton Road, Rye, N. Y. 


J. H. Day Co. 
Viscous Solution Mixer 


The J. H. Day Co., division of The Cleveland Automatic 
Machine Co., Cincinnati, Ohio, have recently introduced 
into their line of processing machinery a heavy-duty dis- 
solver for mixing extra-viscous solutions. Known as the 
“Daysolver,” the mixer is built with a heavy-duty, steel 
column frame and bridge, with oversize stainless steel im- 
peller shaft, to provide smooth, vibrationless operation under 
extreme work loads. 

The bridge swings in a 240° are and a hoist, operated by 
80 lb. of air pressure, provides rapid raising and lowering of 
the shaft and impeller. A variety of impellers are available, 
including the newly designed Day ‘“‘Turbopeller” which com- 
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The Daysolver viscous-sclution mixer 


bines five different mixing actions. The “Daysolver” is 
available in models ranging from laboratory size to a large, 
75 hp. unit. _ 

For more detailed information, including specifications, 
write The J. H. Day Co., 4932 Beech St., Cincinnati 12, Ohio. 


Texas Gulf Sulphur Co., Ine. 


Manual on Sulfur 


Texas Gulf Sulphur Co., Inc., has issued a comprehensive, 
detailed Sulfur Manual of interest to companies now using or 
planning to use sulfur, solid or molten. 

Topics covered by the Manual are: the sulfur industry, 
shipping of molten sulfur, handling and storage of molten 
sulfur, analysis of sulfur, and the physio-chemical properties 
of sulfur. This part comprises a review of all the properties 
of sulfur, with the latest proved determinations. 

_ On request, the company will be glad to send the manual 

and/or individual sections. Write or call Texas Gulf Sulphur 
Co., Inc., 75 East 45th St., New York 17, N. Y. Attention 
Sales Department. 


Hooker Chemical Corp. 


Sodium Chlorate Handling 


Outlining “‘Precautions for the Safe Handling of Sodium 
Chlorate in Chlorine Dioxide Generation,” a new wall 
chart prepared expressly for tank car users of this chemical 
in the pulp and paper industry is now available from Hooker 
Chemical Corp., Niagara Falls, N. Y. 

Helpful hints and suggestions based on accumulated mill 
experience are given for storing and handling sodium chlorate 
safely and for avoiding fire or explosion hazards. Other topics 
covered include use of protective clothing and equipment, 
health hazards, first aid measures, and medical treatment. _ 

Free copies are available to mill men on request. Write 
to Hooker Chemical Corp., Box 344, Niagara Falls, N. Y. 


_ Employees Education Plan 


Hooker Charitable Foundation, Inc., Niagara Falls, 
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N. Y., recently formed by Hooker Chemical Corp., has es- 
tablished a “Corporate Alumnus Program’ to encourage 
financial support by its employees of universities, colleges, 
their graduate schools, and accredited 2-year junior colleges 
and technical institutes. 

In making the announcement, Thomas E. Moffitt, Founda- 
tion president who is also president and chief executive officer 
of Hooker Chemical, said that this “gift-matching plan will 
become operative December 1.” 

The program provides essentially that the Foundation will 
contribute an amount up to $500 per employee in any fiscal 
year (December 1 through November 30) equal to the sums 
given by an employee of Hooker Chemical, or its subsidiaries, 
to or for the benefit of a qualifying institution of higher educa- 
tion. It makes no difference whether or not the employee 
attended that institution. 

The Foundation will direct and administer the Corporate 
Alumnus Program as well as handle certain other types of 
corporate giving. Other Foundation officers, all Hooker 
Chemical officials, are: R. Wolcott Hooker, vice-president; 
Thomas F. Willers, treasurer, and Ansley Wilcox 2d, sec- 
retary. 


Appointments 


Joseph KE. Thornberg, 1503 Cleveland Ave., Niagara Falls, 
N. Y., has been appointed to the newly created position of 
manager-market research, in the sales department of the 
Eastern Chemical Division, Hooker Chemical Corp. 

The Eastern Chemical Division, with headquarters at 
Niagara Falls, has sales offices in Buffalo, Chicago, Detroit, 
New York, Philadelphia, and Worcester, Mass. Manufacturing 
plants of the Division are located in Niagara Falls, Montague, 
Mich., and Columbus, Miss. 


Union Carbide Chemicals Co. 
Physical Properties Booklet 


A new 28-page Physical Properties booklet, describing 
more than 400 synthetic organic chemicals, has been pub- 
lished by Union Carbide Chemicals Co. 

The booklet contains information on applications, physical 
properties, and shipping data. Included are alcohols; acids; 
anhydrides; chlorine compounds; esters; ethers and oxides; 
glycol-ethers; glycols and triols; ketones; monomers; 
Carbowax polyethylene glycols; metallic salts; nitrogen 
compounds; cyclic compounds; Flexol plasticizers; poly- 
propylene glycols; Ucon fluids, lubricants, and fluorocarbons ; 
Tergitol surfactants; Polyox water-soluble resins; Cellosize 
hydroxyethyl cellulose; new chemicals for evaluation; and 
chemicals for special applications. 


Hydroxyethyl Cellulose Booklet 


A new 16-page booklet, describing the properties and uses 
of Cellosize hydroxyethyl celluiose, has been published also 
by Union Carbide Chemicals. 

The booklet contains extensive data on properties, prep- 
aration of solutions, film and coating properties, preparation 
of water-insoluble films, applications, toxicological properties, 
specification limits, shipping data, and test methods. 

Cellosize hydroxyethyl cellulose is a nonionic synthetic 
colloid that is readily soluble in hot or cold water. It has 
excellent tolerance for dissolved electrolytes. It can be used 
as a thickener, binder, stabilizer, protective colloid, film- 
former, or coating. 


National Carbon Co. 
Heat Hxchangers and Steam Jets 


A new 12-page illustrated bulletin on Karbate impervious 
graphite immersion heat exchangers and circulating steam 
jets for heating or cooling corrosive solutions in all types of 
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tanks is available from National Carbon Co., Division of 
Union Carbide Corp. 

Separate sections on plate, bayonet, and coil type immer- 
sion heat exchangers include general descriptive, installa- 
tion, and operation information. Dimensioned sketches 
of each type give complete construction details, and tables 
present information on weights and effective surface areas. 
Specifications on circulating steam jets include dimensions 
and installation instructions. 

Nomograms and curves present design information, and 
sample calculations illustrate the proper application of the 
equipment under a wide range of operating conditions. 

For a copy, write for Catalog Section S-6620 to National 
Carbon Co., 535 Fifth Ave., New York 17, N. Y. 


Karbate Entrainment Separators 


Entrainment separator modules made of impervious 
graphite for effective separation of entrained liquids from 
corrosive gas streams are now available from National 
Carbon Co., Division of Union Carbide Corp. Designed 
for high collection efficiency and low pressure drop, the cor- 
rosion-resistant modules measure 1 by 2 ft. and can be easily 
assembled into banks to fit any duct or process vessel. 

Type MV entrainment separator modules are of unitized 
construction, and operate on the principle of impingement 
plus venturi action. Staggered rows of tear-drop-shaped 
Karbate impervious graphite rods are cemented in place 
with a minimum of !/,-in. clearance to minimize clogging. 
The staggered arrangement prevents straight-through flow, 
and the open diagonal lanes permit easy cleaning when 
necessary. The streamlined rod shape retards re-entrain- 
ment and minimizes resistance to gas flow. 

Modules are available in two styles: style A is used in 
single-row entrainment separators or as the top row of larger 
assemblies; style B units for the lower rows have a gutter 
and downcomer to provide positive drainage of the liquid 
separated from the gas by upper units. Side plates for 
both styles provide proper fit to the wall of the containing 
vessel. 

For more information on modular, type MV, entrainment 
separators write National Carbon Co., 535 Fifth Ave., New 
Works 7 aNe y.. 


Antara Chemicals 


PVP/VA Copolymers 


An expanded and comprehensive bulletin on new types of 
commercially available vinylpyrrolidone/vinyl acetate copol- 
ymers and their numerous applications has just been issued 
by Antara Chemicals, sales division of General Aniline & 
Film Corp. These materials were first introduced as 50% 
ethanol solutions. They are now available in various 
physical forms as well as in several monomer ratios. Solid, 
emulsion, and solution types now provide specific materials 
suitable for diverse processing conditions and product re- 
quirements, and for use in aqueous as well as organic solvent 
or aerosol systems. 

A copy of Bulletin AP-88 Rev. is available by writing to 
Antara Chemicals, General Aniline & Film Corp., 435 Hudson 
St., New York 14, N. Y. 


Solvay Process Division /Allied Chemical Corp. 
Hydrogen Peroxide 


A new technical bulletin on hydrogen peroxide has been 
published by the Solvay Process Division of Allied Chemical 
Corp. The 63-page booklet presents practical information 
on the properties of hydrogen peroxide and its aqueous 
solutions, and on the handling, dilution, and storage of the 
product. 
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Stickle Steam Specialties Co. 


Condensate Flow Regulator 


Bulletin 300-M shows a new type condensate flow regulator 
said to do a better job at less cost than steam traps. 

Designated as Series 300 micro adjustable orifice, the reg- 
ulator with glass case is designed for drainage of heating and 
processing units operating continuously at pressures up to 
60 p.s.i. Models with a metal case handle pressures up to 
200 p.s.1. 

It is adjustable, operates without moving parts, and 
provides a constant visual check on the flow of condensate 
and temperature of steam inside the unit. Scale and other 
impurities which clog a steam trap, can easily be flushed 
through the orifice without harm. 

Tables furnished with the bulletin give the capacity of 
condensate handled under different pressure differentials and 
other conditions. 

The bulletin and tables are available from the manu- 
facturer, Stickle Steam Specialties Co., 2215 Valley Ave., 
Indianapolis 18, Ind. 


The Borden Chemical Co. 


Nontoxic Adhesive 


The availability of a new list of approved nontoxic adhesives 
for food packaging applications has been announced by The 
Borden Chemical Co. 
based emulsion glues specially designed for convolute and 


The list includes a series of resin — 


spiral-wound food containers such as used for hot and cold 7 


beverages, meats, condiments, frozen foods, dairy products, — 


bakery goods, drinking straws, folding cartons, and paper — 


laminating. 

Food clearance data from independent testing laboratories 
are available upon request. All Borden nontoxic adhesives 
are provided in a wide range of setting speeds in ready-to- 
use form. Five-gallon trial quantities are also being offered. 


For further information write Department H, The Borden | 


Chemical Co., 350 Madison Ave., New York 17, N. Y. 


Expansion 


Completion of a new pilot plant, first step in the $21/, 
million expansion program at its Leominster, Mass., opera- 
tion, has been announced by the Borden Chemical Co. 

Designed to produce up to 1000-lb. lots of polyvinyl 
alcohol, polyvinyl acetate, acrylics, butadiene-styrene and 
other products, the pilot plant is being operated by Borden 
Chemica]’s Polyco-Monomer department. It was designed 
and planned by the company’s central engineering depart- 
ment and built by United Engineers and Constructors. 

Currently under construction at the Leominster site are 
new development and technical service laboratories, a new 
unit for the production of butadiene-styrene products, a 
new polyvinyl alcohol plant using a Borden-designed contin- 
uous process, and facilities for the manufacture of Lemo- 
ne a special resin used in producing water-soluble packaging 

m. 

C. W. Smith, general manager of the Polyco-Monomer 
department, said that all the new facilities are expected to be 
completed and in operation by early next year. 


Appointments 


Maurice 8. Letourneau, New York District sales manager 
for the Borden Chemical Co.’s Polyco-Monomer Department 
since last August, has been promoted to Eastern District 
sales manager, it was announced by W. G. West, department 
sales manager. 

In his new position, Mr. Letourneau will be responsible 
for directing the sale of Borden’s full line of polymers for the 
textile, paper, paint and adhesives industries in the New 
England, New York, Philadelphia, and Southern market 
areas. 
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Sprout, Waldron & Co., Inc. 
Pulp in Pellets 


The availability of an up-to-date technical article on the 
subject of pelleted pulp has been announced by Sprout, 
Waldron & Co., Inc. 

The article contains data on a variety of pulp pellet test 
runs involving groundwood, kraft, unbleached sulfite, 
bleached semichemical and bleached kraft. Basic informa- 
tion on three pilot plant installations is also included. 

For your free copy, ask for Better Fibers, 1, No. 5, or for the 
latest bulletin on pulp pellets. 


Testing Machines, Inc. 
Basis Weight Scales 


A data sheet on the various types of quadrant basis weight 
scales in now available from Testing Machines, Inc. The 
scales illustrated and described are of the pendulum type 
with jewel or hardest steel bearings. Models include Stand- 
ard Paper Desk Scales, Pocket Paper Scales, Bundle Scales 
and Special Purpose Scales. 


Friction & Slip Tester 


Testing Machines, Inc. has available a 2-page brochure 
which illustrates the new TMI Friction & Slip Tester. The 
brochure describes the processes involved for testing the 
friction and slip characteristics and qualities of paper, paper 
board, and corrugated medium. 


Pen-A-Size Tester 


The new, automatic, modernized, photoelectric, penetra- 
tion, and sizing tester for paper accurately and automatically 
measures the absorption of a colored liquid (usually a stand- 
ard ink) into the test specimen. 

The TMI Pen-A-Size tester uses a well-proved, patented 
system of balanced photoelectric cells in combination with 
a filter screen of known value. 


TMs photoelectric penetration and sizing tester for paper 


Twist a test knob and ink is applied to the under surface 
of the specimen as automatic timing begins. ; 

A digital read-out timer with !/,-sec. sensitivity automati- 
cally stops when penetration of the liquid ink has reduced 
reflectance of the upper surface of the test specimen to an 
amount equal to the calibrated screen. 


Bailey Meter Co. 


Multipointer Gage Unit 
Multipointer gage units, used for pressure and _ level 


measurements, and pneumatic transmitting or receiving, are 


described and illustrated in a new, 4-page Product Specifica- 
tion M42-2. Actual size drawing of 7 in. indicating scale is 
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included to illustrate easy readability. Literature available 
on request from manufacturer, Bailey Meter Co., 1050 
Ivanhoe Road, Cleveland 10, Ohio. 


Minneapolis-Honeywell Regulator Co. 
Gas Chromatograph 


Instrumentation Data Sheet 10.15-20 describes how the 
F & M Model 202 Gas Chromatograph, employing an 
ElectroniK recorder, has increased the speed, scope, and 
accuracy of gas chromatographic analysis. The sheet also 
describes the linear programmed temperature method of 
operation, and shows chromatograms made using this method 
as compared to chromatograms made using a constant tem- 
perature. 


Thermocouples 


Specification sheet No. SOOlL1a contains a comprehensive 
explanation of the subject material based on the latest data 
from ASME. Graphs are also included to help select the 
proper well design and material. For your copy send a re- 
quest to Minneapolis-Honeywell Regulator Co., Wayne & 
Windrim Aves., Phila. 44, Pa. 


MV/P Pransmitter 


Honeywell’s new ElectriK Tel-O-Set MV/P (millivolt-to- 
pressure) transmitter measures d.-c. millivolts and resistance 
inputs (thermocouple, pH preamplifiers, resistance thermom- 
eters, etc.) and transmits a standard 3 to 15 p.s.i. pneumatic 
signal. Write for Specification FS 1003-2a for details, 
ordering information, typical applications, method of op- 
eration, and features. 


Associated Control Equipment, Inc. 
Servo-Gauge Metering Pump 


Complete details on the Servo-Gauge metering pump are 
provided in a bulletin now available from Associated Control 
Equipment, Inc., P.O. Box 136, Coraopolis, Pa. 

The bulletin describes operating principles of the pump and 
its controller, which has a pump-plunger-positioning accuracy 
within 0.002 in., repeatedly. Also included are five typical 
applications which are fully explained in terms of suggestions 
for similar uses. Design data listed include maximum 
capacity, operating characteristics, stroking rate, materials of 
construction, and actuating power requirements. 

The bulletin, No. P-21, is available upon request to As- 
sociated Control Equipment, Inc., P. O. Box 136, Coraopolis, 
Ras 


B-I-F Industries, Inc. 


Proportioning Pump for Corrosive Chemicals 


A new, lost cost, electrically-driven Chem-O-Feeder for 
the accurate proportioning of Concentrated Corrosive 
Chemicals has been announced by B-I-F Industries, Inc., 
manufacturers of process instrumentation, equipment and 
systems for positive control of materials in motion. 

The diaphragm-type pump, Model 1331 Proportioneers 
Chem-O-Feeder, is made of corrosion-resistant materials 
and will effectively meter such chemicals as 66° Bé., sulfuric 
acid, sodium hydroxide, phosphoric acid, photographic 
solutions, hydrofluosilicic acid, etc. Featuring adjustable 
stroke length while in motion, the pump is ideal for the 
chemical and air conditioning fields and general industry. 


Lunkenheimer Co. 


Valve Catalog 


A newly revised version of its comprehensive 500-page 
valve catalog, “Catalog ‘60” is announced by the Lunken- 
heimer Co., Cincinnati, Ohio, manufacturers of quality 
industrial valves and lubricating devices. The most complete 
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and comprehensive catalog of its type, the new Lunkenheimer 
publication features a special 24-page valve selector and over 
100 pages of valuable engineering data. In addition, the 
complete line of steel, iron, bronze, and PVC valves is pre- 
sented, along with specifications and illustrations on lubricat- 
ing devices, boiler mountings, cocks, and other products. 
Chief new items since the last printing of the Lundenheimer 
catalog are complete specifications on LQ600 Bronze Globe 
ralves, Luncor PVC valves, and Lunkenheimer forged steel 
gate valves. 

Copies of the new catalog are being distributed personally 
by authorized Lunkenheimer distributors and sales representa- 
tives. 


Catalog Guide for Process Industries 


A new catalog guide of equipment for the process industries 
has been released by Allis-Chalmers. 

Included in the guide are descriptions of compressors, 
vacuum, centrifugal, axial flow and turbine pumps, and 
valves for fluid flow; crushers and grinding and roller mills 
for disintegration, mixing and agglomeration; vibrating 
and gyratory screens for dry separation; blade mills, pool 
washing screens and log washers for liquid separation; 
kilns, driers, slakers, pelletizers, coolers, and liquid heaters 
for heat transfer. 

The guide also covers electrical equipment for the complete 
process plant, electronic metal detectors, water conditioning 
equipment, chemicals and service, as well as car shakers, 
lift trucks, tractors, etc. 

Copies of ‘‘Allis-Chalmers Equipment for the Process 
Industries,” 25C6177P, are available on request from Allis- 
Chalmers, Milwaukee 1, Wis. 


Allis-Chalmers Manufacturing Co. 
All-Aluminum Outdoor Switchgear Housing 


One answer to outdoor switchgear housing corrosion 
problems was introduced by Allis-Chalmers. The entire 
housing for d.-c. switchgear is made of extruded aluminum 
panels, developed in conjunction with the Reynolds Metals 
Co. Aluminum extrusions are snapped together to form 
a maintenance-free structure for outdoor use. 

Called the Aluma-Clad switchgear housing, the new type 
structure requires no paint to protect it from weather wear. 
Aluminum surfaces do away with the need for primers, 
enamels, sealers, and also the task of periodic repaintings. 

The new Aluma-Clad housing design permits an increased 
flow of air through filters in the bottom and out of the top of 
the housing. This feature is a result of the open-labyrinth 


The all-aluminum housing for outdoor switchgear 
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Panels for the Aluma-Clad switchgear housing 


cross section of the panels which snap together to form - 
walls, floor, and roof. Major sections are joined by aluminum ~ 
alloy bolts with closed-cell, neoprene gasketing between 
adjacent panel sections. 

Directed air flow within the switchgear housing keeps 
internal heat ata minimum. Heating from external radiation 
is negligible due to the high degree of reflectivity of the 
outside surfaces. 


Appointments 


Donald H. Kuenning and Travis L. Lindsay have been 
assigned as sales representatives to the Milwaukee and 
Jacksonville (Fla.) districts, respectively, of Allis-Chalmers 
Industries Group. 


Corning Glass Works 
Printed Circuits 


Electronic designers can now make, and remake, their own 
high quality printed circuit layouts—without leaving their 
labs—with a new product made by Corning electronic 
components. 

The Fotoceram grid board is clad on both sides with copper 
that can be etched away as desired. The grid for instal- 
lation of components consists of 0.052-in. roundholes spaced 
1/,.-In. apart on center. 

Fotoceram is a glass-ceramic developed by Corning. It 
has high strength, high temperature resistance, zero water 
absorption, and is nonflammable and dimensionally stable. 

Detailed specifications on the grid board are the same as 
those published in Corning’s Bulletin CD9.01 for printed 
circuits made to customer design. The bulletin is available 


from the Electronic Components Department, Corning 
Glass Works, Bradford, Pa. 


Pyrex Brand Drainline 


A 12-page illustrated bulletin on the new Pyrex brand 
lifetime drainline system for disposal of corrosive wastes 
has been issued by Corning Glass Works. 

The system of corrosion-resistant, tempered glass piping 
and fittings features a one-piece coupling designed to make 
a quick, permanent compression joint. The drainline has 
been engineered for vertical or horizontal mounting and for 
burial in the ground. 
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Pyrex brand drainline system 


The bulletin contains product and property data, informa- 
tion on making joints and hanging, and a complete list 
of available fittings. Schematic drawings and tables are 
included. 

The bulletin, PE-30, is available on request from the Plant 
Equipment Sales Department, Corning Glass Works, 
Corning, N. Y. 


Swartwout Co. 
Electronic Alarm 


A new, self-powered electronic alarm, the R24, can actuate 
an annunciator or perform an auxiliary control function 
when a process signal reaches a preset point. Introduced 
by the Swartwout Co. of Cleveland, Ohio, the alarm is 
equipped with a built-in power supply and adjustable alarm- 
point signal and the unit can be installed with the alarm- 
point set from a remote location. 


Swartwout electronic alarm R2A 


Additional information is contained in Specification Sheet 
A809, available from the Swartwout Co., 18511 Euclid Ave., 
Cleveland 12, Ohio. 


The Carpenter Steel Co., Alloy Tube Division 


Corrosion Resistant Tubing 


A new bulletin on tubing and pipe made of Hastelloy Alloys 
B and C has been issued by The Carpenter Steel Co.’s Alloy 
Tube Division, Union, N. J. 

The bulletin outlines applications of these super corrosion 
resistant alloys and describes their resistance to corrosive 
fluids. 
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For further information or to obtain a copy of this 6-page 
bulletin, write to the company. 


Whiting Corp. 
Material Handling Booklet 


A 16-page booklet entitled “Plan Ahead with Whiting 
Material Handling Equipment” is being offered by Whiting 
Corp., Harvey, Ill. The booklet describes the wide variety 
of material handling devices offered by Whiting. Overhead 
traveling cranes, trambeam monorail and crane systems, 
pressuregrip vacuum handling systems, and trackmobile, the 
road and rail freight car mover, are illustrated and de- 
scribed. 


I-T-E Circuit Breaker Co. 
Molded Case Circuit Breakers 


The electrical industry’s most complete and diversified line 
of molded case circuit breakers is described in a comprehensive 
new bulletin published by I-T-E Circuit Breaker Com 
Philadelphia, Pa. 

The illustrated, 40-page, 2-color bulletin gives ratings, 
specifications and operating characteristics as a guide to 
designers, contractors and consulting engineers in selecting 
breakers for a wide variety of applications. 

Copies of the bulletin, No. 5001-1A, may be obtained from 
I-T-E Circuit Breaker Co., 1900 Hamilton St., Philadelphia 
30, Pa. 


General 


Oyster Survival 


The Northwest Pulp and Paper Association has produced 
a 26-min. color motion picture on oyster survival which is 
available for showing now. 

Called “Oyster Development and Survival,” the film gives 
an intimate look at life in the waters of the Pacifie North- 
west. It probes many of the baffling mysteries of what 
affects the life of oysters and traces oyster life from the begin- 
ning—as eggs are being fertilized—to full development. 

The camera takes viewers inside marine laboratories of 
industry, universities, and government to show how marine 
biologists are working to solve the many problems that exist 
in an area where both oyster culture and other industries 
are important. 

The film will appeal to everyone interested in science, the 
field of marine biology, and particularly the techniques and 
problems of oyster culture. It is available through North- 
west Pulp and Paper Association, 202 Tacoma Building, 
Tacoma 2, Wash. 


U. S. Forest Products 


Reports Available 


Two new reports relating to sandwich construction and 
design are among the seven new or revised reports recently 
issued by the U. 8. Forest Products Laboratory, Madison, 
Wis. 

“Structural Sandwich Design Criteria,’ Report 2161, 
presents basic design philosophy for structural sandwich 
construction under various types of loading. Report 2165, 
“Long-Term Case Study of Sandwich Panel Construction 
in FPL Experimental Unit,” describes the 12-year exposure 
and service data that was compiled on sandwich panel 
construction in an experimental house unit at the Forest 
Products Laboratory. 

“Creep of Small Wood Beams Under Constant Bending 
Load,” Report 2150, is an account of a series of experi- 
ments conducted at the Forest Product Laboratory to deter- 
mine the behavior of small, clear, simply supported Douglas- 
fir beams in controlled atmospheres under constant dead 
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loads of predetermined size that were applied until failure of 
the beam occurred. 

“The Woods of Liberia,” Report 2159, is a 157-page illus- 
trated publication containing pertinent data on approximately 
one third of the trees known to grow in Liberia. 

Machines suitable for the production of chips to meet 
various specifications of new products utilizing wood chips 
are described in Report 2160, ““‘Wood-Chipping Equipment 
and Materials Handling.” 

“Preservatives for Wood Pallets,’ Report 2166, points 
out various preservatives and methods of application that 
may be used advantageously for lengthening the service life 
of wood pallets. 

Information on an 8-ft., tunnel-furnace test used to 
investigate surface flammability for building materials has 
been incorporated along with other pertinent data in a 
recently revised publication entitled, ‘“Fire-Test Methods 
Used in Research at the Forest Products Laboratory,” 
Report 1448. 

In addition to the reports, the Laboratory has issued 
revisions of ‘Partial List of Publications for Furniture 
Manufacturers, Woodworkers, and Teachers of Wood Shop 
Practice,’ Report 1775 and ‘List of Dry-Kiln Companies 
and Engineers and Consultants in the United States,” 
Report 1031. 

Single copies of these reports are available free upon request 
from the Director, Forest Products Laboratory, Madison 
5, Wis. 


At Home with Wood 


The continuing scientific study of wood utilization carried 
on at the Forest Products Laboratory is featured in a new 
film, “At Home with Wood,” recently produced in color by 
the Forest Service, U.S. Department of Agriculture. 

The film shows how research work conducted at the Labo- 
ratory leads to new and improved uses for wood and wood 
products found in American homes. It tells the layman about 
technicians at the laboratory who literally tear apart various 
species of wood to find its most efficient and economical use. 

New types of home constuction, including stressed skin 
panels and structural sandwich construction of houses, are 
explained in the film. It also shows research going on with 
wood preservatives, paints, and outside finishes. In addition, 
the film points out that such common items as the plastic 
wrap, and hamburger wrapping are representative of wood 
products found in everyday life. 

“At Home with Wood” is available to all interested groups 
on a free rental basis merely by contacting the Regional 
Forester, at the Forest Service regional office nearest you, or 
the Director, Forest Products Laboratory, Madison 5, 
Wis. 


American Forest Products Industries 


Appointments 


John H. Hinman, chairman 
of the board of International 
Paper Co., N. Y., was elected 
1960 president of American 
Forest Products Industries, 
sponsor of the nationwide 
Tree Farm program of grow- 
ing trees as a crop on private 
lands. 

W. R. Adams, St. Regis 
Paper Co., New York, was 
elected a vice-president, J. 
D. Bronson, Cascade Lum- 
ber Co., Yakima, Wash., was 
also re-elected a vice-presi- 
dent, and D. B. Frampton of 


John H. Hinman 
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D. B. Frampton & Co., Columbus, Ohio, was re-elected 
treasurer. Charles A. Gillett of Washington, D. C., was re- 
named managing director. 

Representatives of forest industries throughout the nation 
heard reports that the 19-year-old voluntary Tree Farm 
movement had passed the 50-million acre mark in aceredited 
Tree Farms. 


Wood River Dome 


Graver Tank & Mfg., Co., a division of Union Tank Car 
Co., has completed the largest structure in the world ever to 
be built from the top down. 

The giant circular building is the Union Dome in Wood 
River, Ill., 25 miles north of St. Louis. Constructed of 
nearly 1000 hexagonal steel panels welded together, the large 
dome-shaped structure is comparable in height to a 10-story 
office building and large enough inside (100,000 sq. ft.) to 
hold a baseball or football field. 


EERE by 


The Wood River Dome was designed, fabricated, and 
erected by Graver for use by Union Tank Car Co. of Chicago 
as a repair and maintenance facility for railroad tank cars. 
The entire project, including equipment to go inside the dome, 
is scheduled for completion in mid-1960. 

In erecting the dome by starting at the top, Graver 
employed a huge, inflatable, nylon fabric bag with which it 
literally lifted the dome on air. The entire dome shell— 
560 tons of steel, 120 ft. in height and 380 ft. in diameter 
at the base—rested on 1.6 oz. per sq. in. of air pressure. 
It was kept from “floating” on the bag by resting 10% of 
its weight on a circle by hydraulic jacks and 10 guy lines 
attached to the dome. The unusual operation made it 
possible to do practically all construction work at or near 
the ground. As work progressed, the dome was raised 
pneumatically to successively higher levels, making room for 
the addition of another row of panels at ground level. 

_ Technically known as a pneumatic lifting diaphragm, the 
vinyl coated nylon bag—1/,. in. thick—was made to Graver’s 
specifications by Domestic Film Products Corp. of Millers- 
burg, Ohio, Although pneumatic erection operations of a 
similar nature have been carried out in the past, this was the 
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Four stages in the construction of the Union Dome at 
Wood River, Til. 


largest diaphragm and the biggest top-to-bottom construction 
project on record. 

In size, the Wood River Dome and its sister dome at 
Baton Rouge, La., completed last year, are the world’s 
largest circular buildings without internal or external sup- 
ports. The Baton Rouge Dome, which also serves Union 
Tank Car Co. as a repair and maintenance facility for tank 
cars, was constructed along conventional lines, beginning at 
the foundation and working up. Certain other design 
changes were made at Wood River which, along with the 
pneumatic erection process, are expected to result in a cost 
lower than the approximately $10 per sq. ft. cost of the 
Baton Rouge Dome shell. 

Among potential uses for big dome structures are sports 
arenas, civic auditoriums, factories, shopping centers, 
hospitals, industrial buildings and any structure which is 
utilized for mass assembly of workers or spectators. 


The Folding Paper Box Association of America 


Annual Meeting 


The Folding Paper Association of America will conduct its 
annual meeting March 22 and 23 at the Ambassador Hotel, 
Los Angeles. The traditional public showing of its annual 
folding carton competition will be the following day at the 
Ambassador. All entries will then go to Chicago, where they 
will be on public display March 30 and 31 at the Drake Hotel. 
On April 12, 13, and 14 they will be exhibited at the Coliseum 
in New York. 


The Annual Report 


Research Bureaus, Inc., announces publication of the 
volume entitled, “The Preparation of The Annual Report— 
a Document of Modern Business.” 

The information contained in the volume embraces all 
phases of the preparation and production of the annual report. 
It covers such areas as cover design, executive messages, 
scope of operation, financial narratives, charts, graphs, all 
types of art, photography, envelopes, paper stock, transmittal 
forms, methods of printing, and all other areas involved with 
the annual report. 

“The Annual Report’’ also includes editorial matter and 
surveys as concerns budgets, responsibility for the preparation 
of such reports, distribution, production, and many other 
areas of significant interest. Other special sections include a 
glossary of terms used by those directly or indirectly involved 
with the annual report, special color charts, typography, 
terminology, and trademarks. 


Tappi + January 1960 Vol. 43, No. 1 


The volume is published by The Annual Report Division 
of Research Bureaus, Inc., Box 68, Kensington Station, 
Detroit, Michigan. The price of the volume is $15.00. 


Instrument Society of America 


1960 Conferences and Exhibits 


The Houston, Texas Section of the Instrument Society of 
America will act as host to the first of ISA’s three Instru- 
ment-Automation conferences and exhibits scheduled for 
1960. The conference sessions will be held February 1-4 
at the Rice Hotel, and exhibit will be staged in the Sam 
Houston Coliseum, February 2-4. 

More than 60 papers will be presented at the conference 
and the exhibit, which occupy some 25,000 sq. ft. in the 
Coliseum, will be devoted to display and demonstration of 
the newest products of the nation’s leading instrument manu- 
facturers and their representatives. 


Transducer Compilation 


Working through the Instrument Society of America 
Primary Elements Committee, a special Transducer Com- 
mittee will assemble, classify, collate, edit, and publish a 
comprehensive compendium of up-to-date information on all 
known transducers used in industry, medicine, biology, 
military applications, etc. This program will embrace all 
transducers described in the literature and those commercially 
available, both foreign and domestic. <A bibliography of 
source material and a listing of manufacturers of transducers 
will be kept continuously up-to-date and periodic publication 
of revised editions is planned. This information will eventu- 
ally be entered into information retrieval systems to facilitate 
rapid determination on the availability of a transducer 
having specific characteristics. 

A transducer is defined as any device which enables the 
conversion of any physical, chemical or biological phenomenon 
into an electrical, hydraulic, pneumatic, mechanical, optical, 
and other signal for transmission, recording, measurement, 
analysis, actuation, output, or control. 

Compilation and publication of the first volume is expected 
in January 1961. Coordination of this project, including 
editorial and production activities, is under the direction of 
Charles W. Covey, editor, ISA Journal. 


Sewage Plant Effluent 


Betz Laboratories, Inc., consultants on industrial water 
problems, announce the publication of Technical Paper No. 
138 entitled, ‘“Problems in the Use of Sewage Plant Effluent 
for Boiler and Cooling Purposes.” 

This 16-page study reports on how sewage plant effluent 
can be used satisfactorily in recirculating cooling systems 
and as boiler make-up provided it is adequately treated to 
avoid operating problems such as organic growths, deposits 
and corrosion in cooling systems and foaming, carryover and 
ammonia corrosion in boiler and steam systems. The neces- 
sary treatment can become complicated and expensive due to 
interfering substances in sewage, and may well become un- 
economical if an adequate alternate supply of fresh water is 
available. 

Copies of Betz Technical Paper No. 138 are available by 
writing to Betz Laboratories, Inc., Gillingham & Worth 
Streets, Philadelphia 24, Pa. 


Fabric Research Laboratories 


Extreme Temperature Chamber 


A new apparatus facilitating the study of nonrigid mate- 
rials at extreme temperatures has been announced by Fabric 
Research Laboratories, Inc., Dedham, Mass. 

Called the FRL Extreme Temperature Test Chamber, the 
new apparatus is designed principally for use with Instron 
tensile testing instruments and makes possible tensile and 
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Extreme temperature test chamber (left) and control box 
(right) 


compressional tests at a temperature range from —95°F. 
to +1000°F. 

Self-contained on a rollaway carriage, the chamber can be 
used independently as an oven or cold chamber, with working 
space of about 3000 cu. in. Special chambers can also be 
constructed with large dimensions. 

Interest in the behavior of textiles, plastics, rubber, wire, 
ceramics, etc., at these extreme temperatures includes not 
only their use in missiles or other devices which travel at ultra 
high speeds, but in numerous industrial applications as 
well. 


Slush Pulp Consistency Determination 


Rapid nondestructive measurement of per cent consistency 
of unbleached, softwood, slush pulp by the Model 104 nuclear 
magnetic resonance (NMR) analyzer is detailed in Material 
Study Report $28.58, published by Schlumberger Well 
Surveying Corp., Ridgefield Instrumentation Division. 

Per cent consistency determinations made in 30 sec. by 
the NMR analyzer indicate a standard deviation of approxi- 
mately +0.05%. The report describes the steps in sample 
preparation and NMR testing, concluding with the presenta- 
tion of calibration curves for slush pulp consistency. 

Copies are available from Schlumberger Well Surveying 
Corp., Ridgefield Instrumentation Division, Ridgefield, 
Conn. 


Wisconsin Paper Industry 
Papermaking Display 


The Information Service of the Wisconsin Paper industry 
has developed a small, handy unit explaining the art of paper- 
making. The colored, electrically activated exhibit weighs 
about 45 lb. and extends to 12 ft. It is 15 in. high, 31/, in. 
deep, and folds to 6 ft. ini length. 

With the help of the colored panels and various small 
turning machines, the display tells the story of paper from 


Portable exhibit on the papermaking process, developed 
by the Information Service, Wisconsin Paper Industry 


forests to finished product. It can be lent to schools, used 
as a speech prop, as a training aid, as an introduction to plan 
tours, etc. 

Further information about the display can be addressed to 
the Information Service, Wisconsin Paper Industry, 104 
N. Commercial St., Neenah, Wis. 


Bibliography on Tall Oil Published 


Covering subjects from abietic acid to zine treatment, a 
new complete Tall Oil Bibliography discusses the preparation, 
properties, reactions, and applications of tall oil and its deriva- 
tives. 

The Bibliography is published by The Institute of Paper 
Chemistry, under the sponsorship of the Tall Oil Products 
Division of the Pulp Chemicals Association. 

Over 1600 articles, reviews, and patents are included in the 
Bibliography covering the literature to the end of 1957. 
Tall oil, an important by-product of the pinewood used in 
sulfate pulp production, has grown from a relatively unknown 
product to one of increasing value in commerce. Tall oil is 
a mixture of fatty acids and rosin acids. Tall oil fatty acids 
have a growing industrial usage in soaps and detergents, 
coatings and resins, and rubber chemicals as well as many 
other products and processes. 

Production of crude tall oil in the United States is estimated 
to exceed 800 million pounds in 1959 against 310 million 
pounds in 1950. This represents an average annual growth, 
over the past decade, of approximately 11%. 

The Bibliography is indexed by subjects, authors, and 
patents. Almost 1000 patents are indexed from the United 
States, Europe, and Russia. 

Totaling 450 pages, this is the third edition of a biblio- 
graphical series initiated by the late Dr. J. West. It has 
been prepared under the direction of Jack Weiner of The 
Institute of Paper Chemistry. Copies have been supplied to 
members of The Institute of Paper Chemistry and to the 
Pulp Chemicals Association. Nonmembers may purchase 
copies from The Institute or request copies, on company 
letterheads, from the Pulp Chemicals Association, 60 East 
42nd St., New York 17, N. Y. 


The Ufan Continuous Digester Pilot Plant* 


The UFAN digester system is designed to produce kraft, 
semichemical, or acid sulfite pulps. It is expected that 
fully cooked kraft pulps will require 30 to 35 min. total cooking 
time, high yield kraft wiil be cooked in 15 to 25 min., and 


* Pulp and Paper Laboratory, Chemical Engincering Department, Uni- 
versity of Florida, Gainesville, Fla. scion pees. 
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semuchemical pulps in 60 to 45min. Acid sulfite pulps should 
require about 60 min. 

The process itself is covered by U. 8. patent application 
no. 578,378 and the operating principles of the digester are 
covered by U.S. patent application no. 770,424. 

The principles of operation involve, first, the transportation 
of shredded chips and a large excess of white liquor through a 
pump to develop a hydrostatic pressure greater than the 
steam pressure to be used in the digester. Second, most 
of the white liquor, the chip conveying medium, is expressed 
from the chips just before entering the digester and is re- 
placed by recirculated black liquor, already at full digester 
temperature. Sufficient of this recirculated liquor is pro- 
vided to insure a very high liquor/wood ratio. 
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and is replaced by cooler liquor pumped from the recovery 
system. Since this new mixture will be at 190°F. or lower, 
steam pressure is lost. Therefore, this steam pressure is re- 
placed by a balancing air pressure to insure steady, slow flow 
throughout the system. The final pulp suspension, under this 
air pressure, is pumped out of the system, the pump serving 
as a nonclogging, pressure-reducing valve. 

The pilot plant installation is designed to produce 3.0 
ovendry tons of fully cooked pulp per day. The accompany- 
ing flow sheet can be used to explain the operation. 

Shredded chips are fed to the system on a belt conveyor 
equipped with a Transweigh Beltmeter. The electrical 
impulse from the load cell of the weighing device is trans- 
mitted to a Minneapolis-Honeywell recorder. In addition to 
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The UFAN continuous digester pilot plant 


This high liquor/wood ratio is very important. It pro- 
vides a highly fluid condition in the digester in contrast 
to the usual chip packing. This fluidity insures absolutely 
uniform temperature throughout and identical cooking condi- 
tions for all chips passing through the digester. It also 
permits the use of a low concentration of alkali even at the 
start of the cook, required by the fact that the incoming 
chips encounter maximum temperature. 

The high liquor/wood ratio and the low upward velocity 
of liquor through the digester would allow chips to settle if 
unchecked. Therefore, the digester is provided with a slowly 
rotating screw which moves chips upward at the same velocity 
as the screw. 

After cooking, excess liquor is expressed from the chips 
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recording, this instrument is equipped with a pressure trans- 
mitter. This pressure transmitter control the flow of white 
liquor from white liquor storage so that 10 lb. of white liquor 
are supplied per pound of chips. This control is accomplished 
through Fischer-Porter instruments FRRCI] and FTR-11 
and Fischer Governor valve V21. 

Chips and liquor are kept in uniform suspension at 4% 
consistency by a Lightnin Mixer. A Moyno pump takes the 
suspension from the bottom of the tank and develops 150 
p.s.1. hydraulic pressure on the system, moving the suspension 
into the no. 1 liquor transfer screw. ‘The level in the tank is 
recorded by Fischer-Porter level recorder, LR-2. 

This transfer screw, a specially designed screw press, 
increases the consistency from 4 to 25%. The pressure 
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casing around the barrel of the screw insures that full hydrau- 
lic pressure will be maintained on the expressed liquor. A 
Fisher Governor Leveltroller, with balancing air pressure 
above the liquid level in the float chamber, automatically 
bleeds off the excess liquor without loss in hydraulic pres- 
sure. 

Recirculating black liquor is pumped to the discharge of 
the transfer screw by a Duriron Co. high head pump. The 
high head feature of the pump is used only at start-up, in con- 
junction with the heat exchanger shown in the figure. (This 
heat exchanger is not used in the pulping operation.) During 
pulping operations the pump is operated at half speed, sup- 
plying low head. The black liquor line is equipped with a 
Fischer-Porter magnetic flow meter, FTR14 and recorder- 
controller FRC-4 which controls the flow, through Fisher 
Governor valve V24, to a preset value. 

Sufficient steam is supplied to heat the chips and the 3 
lb. of white liquor per pound of chips to cooking temperature. 
No steam is required for the recirculating black liquor, already 
at full temperature. A thermometer bulb at the entrance to 
the digester actuates Fischer-Porter temperature recorder 
controller TRC-3 and Fischer Governor valve V-23. 

Chips, at 9% consistency, are transported up through the 
digester by a screw rotating at 1/5 to 1/2 r.p.m., depending on 
cooking time. Helix angle and speed of rotation are designed 
so that chips will be carried upward at the same speed as 
the cooking liquor. 

Cooked pulp is discharged at the top of the digester as 
shown. Not shown in the flow-sheet, is a bleed-off at the 
top of the digester for removal of turpentine and other 
volatiles. The pulp, after leaving the digester, loses its 
excess liquor in the no. 2 liquor transfer screw, identical in 
design to the no. 1 screw already described. The excess 
liquor flows, under full steam pressure, to the hot black liquor 
receiver. Bleed-off of the excess over that required for recir- 
culation is accomplished automatically by Fischer-Porter level 
recorder-controller LCR-5 and LTR-15, operating Fisher 
Governor valve V-25. This hot liquor would normally be 
pumped to the evaporators at full steam pressure without the 
usual flashing to atmospheric pressure and a low temperature. 

After being pressed to 25% consistency in the no. 2 transfer 
screw, the pulp is diluted to 4% consistency with dilute 
black liquor from the pulp washers. The no. 2 transfer 
screw may be considered as the first stage of washing. 
For every pound of pulp, 24 lb. of dilute black liquor at about 
170°F. mixes with 3 lb. of cooking liquor at about 365°F., 
resulting in a mixture at about 190°F. This mixture is 
kept in smooth suspension in the dilution tank by a Lightnin 
Mixer entering at the bottom. 

Air pressure is applied at the dilution tank to counter- 
balance the steam pressure in the digester. Level is main- 
tained by Fischer-Porter level recorder-controller LRC-7. 
Control of this level in the pilot plant, will be manual 
temporarily; an operator manipulating a vernier rheostat 
on the d.c. motor drive of Moyno pump no. 2. Air pressure 
is controlled by the Fischer-Porter pressure recorder-control- 
ler PRC-6 and Fisher Governor valves V-26 and V-26A. 

The pulp flows through the Moyno pump, where its pres- 
sure is throttled, through a circulating pump to Fischer- 
Porter consistency controller-recorder, CRC-8 and CTR-18. 
(This circulating pump is used in the pilot plant only because 
normal pulp volume is too low for accurate consistency con- 
trol. The pump by-pass provides the necessary volume for 
good control.) The consistency controller automatically 
provides the correct volume of dilute black liquor, through 
Fischer Governor valve V-23, to insure that consistency in the 
dilution tank will be 4.0%. 

Volume of pulp flow is measured and recorded with Fischer- 
Porter magnetic flow meter and flow ratio recorder-controller, 
FTR-19, FRRC-9, and FTR 19A. Exit consistency of the 
pulp can be set at any value below 4%. 
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It is apparent the synchronization of speeds of the various 
units is essential. Belt speed of the chip conveyor, speeds of 
Moyno pump no. 1, transfer screw no. 1, digester screw, 
transfer screw no. 2, and Moyno pump no. 2, must all be 
operated in fixed ratios, one to the other. If one unit is 
changed in speed all others must change in proportion. 
Therefore, all six motors on these drives are Westinghouse 
d.c. motors. The main rheostats of all six motors are 
mounted on a single shaft to provide this synchronization. 
In addition, a vernier rheostat and tachometer are provided 
for each motor in order that small adjustments in speed can 
be made. Source of power for the d.c. motors is a Westing- 
house AVR power unit. 

It will be apparent that the instrumentation makes it 
possible to compute pulp yield accurately at any time during 
the operations. Weight of chips supplied can be read from 
the recorder on the Transweight conveyor. Samples of 
chips will be taken continuously and_ periodic moisture 
determinations will be made. The consistency controller 
and magnetic flow meter will give continuous data on weight 
of oven-dry pulp produced. Therefore, calculation of yield 
becomes a simple matter. 

This pilot plant is now being installed at the University of 
Florida Pulp and Paper Laboratory. As soon as operations 
have been thoroughly checked in several trial runs the unit 
will be displayed as part of the next Pulping Conference at 
the University. Goslin-Birmingham Manufacturing Co., of 
Birmingham, Ala. is the manufacturer of the digester, transfer 


screws, etc., and will manufacture and sell the commercial — 


units developed from the pilot plant operation. 


OBITUARIES 


Thomas W. Bauer 


Thomas W. Bauer, physicist, at the Central Research 
Division of Abitibi Power and Paper Co., Ltd., passed away 
suddently at Sault Ste. Marie, Ont., on Nov. 7, 1959. 

Dr. Bauer was born in Innsbruck, Austria, in 1921 and 
graduated from McGill University in 1944 and Ohio State 
University in 1950. 

He joined Abitibi’s Central Research Division in April. 
1951, and during the past years has made several important 
contributions to the industry in the fields of physies and sta- 
tistical analysis. He became a member of TAPPI in 1955. 

He is survived by his mother, Mrs. Edith Bauer, and a 
sister, Mrs. Eva Dimand. 


Clifford Roy Swett 


Clifford R. Swett, vice-president and technical] director of 


the National Wax Co., Skokie, IIl., passed away Dec. 5, 1959. - 


Mr. Swett was born Aug. 19, 1904, in Dixfield, Me. He 
graduated from Pratt Institute in 1927 as an Industrial Chem- 
ical Engineer and worked from 1921 to 1938 for the Oxford 
Paper Co., Rumford, Me., Albermarle Paper Manufacturing 
Co., Richmond, Va., Escanaba Paper Co., Escanaba, Mich., 
and the Container Corporation of America in Philadelphia 
and Chicago. In 1938 he joined the Technical Service De- 
partment of Stein Hall Mfg. Co. which he left in 1945 to be- 
come technical director of National Wax Co. with which com- 
pany he has been associated for the last 15 years. 


Mr. Swett became a member of the Technical Association ~ 


of the Pulp and Paper Industry in 1929, 
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Optical Properties Committee 


A meeting of the Optical Properties Committee was held 
in Portland, Ore., on Aug. 18, 1959. Present were: 


R. S. Hunter, chairman, Hunter Associates Laboratory, 
McLean, Va. 

H. C. Brill, asst. secy., Du Pont, Chestnut Run, Wilmington, 
Del. 


R. M. Mehta, Tribini Tissues Ltd., Calcutta, India 

D. F. Jenkins, Champion Paper & Fibre, Hamilton, Ohio 

Yas Nomiyama, St. Regis, Carthage, N. Y. 

W. A. Wink, Institute of Paper Chemistry, Appleton, Wis. 

dls = Van den Akker, Institute of Paper Chemistry, Appleton, 

is. 

M. e Boland, Columbia-Southern Chemical Corp., Barberton, 
Ohio 

W. H. Cuffey, Kimberly Clark Corp., Neenah, Wis. 

Martin Nill, Longview Fibre Co., Longview, Wash. 

P. J. Pernice, General Dyestuff Co., Portland, Ore. 

S. M. Chapman, Pulp & Research Institute of Canada, Mont- 
real, Que. 

J. Ei. Jeffery, Rayonier, Inc., Shelton, Wash. 

Gene Baldwin, Champion Paper & Fibre, Hamilton, Ohio 

Kay Bredleau, Crown Zellerbach Corp., Camas, Wash. 

Bob Wood, Crown Zellerbach Corp., Camas, Wash. 

Stewart Rowe, P & G, Cincinnati, Ohio 

Ed. Brandon, Miami University, Oxford, Ohio 

H. G. Jansen, Simpson-Lee Paper Co., Everett, Wash. 


Mr. Hunter noted that Optical Properties Committee has 
no members from the West Coast. He invited all guests to 
join. 


Optical Properties Committee meeting held at Portland, 
Ore., August 18, 1959. (Left to right). Ist row: R. H. 
Menta, Tribini Tissues Ltd., Calcutta, India; R. S. Hunter, 
Hunter Associates Lab., McLean, Va.; H. C. Brill, E. I. 
du Pont, Chestnut Run, Wilmington, Del. 2nd row: 
D. F. Jenkins, Champion Paper & Fibre Co., Hamilton, 
Ohio; Yas Nomiyana, St. Regis Paper Co., Carthage, 
N. Y.; W. A. Wink, Institute of Paper Chemistry, Apple- 
ton, Wis.; J. A. Van Den Akker, Institute of Paper Chemis- 
try, Appleton, Wis. 3rdrow: J. E. Jeffery, Rayonier, Inc., 
Shelton, Wash.; S. M. Chapman, Pulp & Paper Research 
Institute of Canada, Montreal, Que.; P. J. Pernice, Gen- 
eral Dyestuff Co., Portland, Ore.; Mat Boland, Columbia- 
Southern Chemical Corp., Barberton, Ohio; W. H. Cuffey, 
Kimberly Clark Corp., Neenah, Wis. 4th row: G. Baldwin, 
Champion Paper & Fibre Co., Hamilton, Ohio; B. Wood, 
Crown-Zellerbach Corp., Camas, Wash.; M. Nill, Long- 
view Fibre Co., Longview, Wash. 
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The minutes from the last meeting were read and approved. 
Mr. Hunter issued an invitation to members to report new 
optical tests to the Routine Control Methods Committee. 


CommitTtrEr Prosecrs 


1. Project 144—A. G. Lang—Illuminants for Color 
Matching. In the absence of Mr. Lang, Mr. Hunter reported 
that work is just starting on a TAPPI Standard for artificial 
illumination. 

2. Project. 8321I—W. A. Wink—Gloss Measurement. 
Shooting for +1% tolerance between instruments. Method 
is nearly ready for submission. Project will be completed 
when method is submitted and accepted. 

3. 064 Brightness of Paper and Paperboard—Van den 
Akker—Reported in Tappi. Now ready for submission. 
This will be 1959 revision of present method. This part of 
project will be completed when method is submitted. 

Task force reestablished with Dr. Van den Akker as chair- 
man of the new project to bring the standard into conformity 
with recent changes in spectral response developed at the 
Institute of Paper Chemistry. Moved, seconded, and passed. 

4. 565 Opacity of Paper—Van den Akker—Published in 
Tappi, but not in final form. Project will be completed when 
published in final form. 

5. 566 Preparation of Method for Use of Chapman 
Smoothness Tester. It was suggested that Dr. Zettlemeyer 
and Miss Fetsko of Lehigh University be invited to sit in on 
optical meetings. 

Printing quality, smoothness, and formation were of great 
interest in replies to questionnaire. Some time was taken in 
a discussion on the sphere of influence of the optical committee. 
Mr. Hunter announced that a joint meeting would be held 
on Thursday at 11:00 a.m. to pick up possible tests from 
other committees. 


Proposep CoMMITTER PRosects 


1. Formation Testing. Mr. Obenshain stated that this 
project is now inactive. Dr. Van den Akker outlined the 
difficulty of measuring formation. Believed to be too early to 
standardize. The discussion indicated lack of goal. 

2. Transparency—Show Through. The discussion cen- 
tered around the difficulties of setting up tests. A possible 
overlap with the Graphic Arts Committee was also pointed 
out. It was suggested that we cooperate, with Graphic Arts 
leading the way. It was suggested that Mr. Hunter write to 
the chairman of Graphic Arts and offer to cooperate. 

3. Optical Brighteners. There were two papers on this 
subject in the Portland program. General Analine has 
developed instrument for measuring fluorescence on both 
the wire and felt side of the sheet. Eastman Kodak is using 
a modified Beckman DK-2 Spectrophotometer. Hunter 
flips the ultraviolet-absorbing filter from incident to sample- 
viewing light beam in his tristimulus reflectometer. 

There is need for a new standard for measuring the effect 
of optical brightness in paper. Motion (Dr. Van den Akker) 
a task force be set up for determining the need for a method 
for measuring the contribution of the optical dye to the bright- 
ener. Seconded and passed. 

Following instructions of the Steering Committee, we went 
over our methods, ten years old or older, to determine whether 
action on them is needed. 
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T 216 m-47, Color of Pulp—No change recommended. 

T 217 m-48, Brightness of Pulp—To be revised by new task 
force. 

T 442 m-47, Color of Paper—A footnote is needed to point out 
inapplicability to papers containing fluorescent dyes. 

T 633 m-50, Magnesium Oxide Standard of Reflectance—Ten 
years not up. Dr. Van den Akker stated that present 
method is undesirable, but should not be replaced until a 
better one is secured. 


August 20 Meeting 


The following people were present at a brief meeting on 
Aug. 20, 1959, to hear reports of requests for cooperation 
from product committees. 


R. S. Hunter, chairman, Hunter Associates Laboratory, 
McLean, Va. 

H. C. Brill, asst. secy., Du Pont, Chestnut Run, Wilmington, 
Del. 

Stewart Rowe, Procter & Gamble, Cincinnati 39, Ohio 

D. F. Jenkins, Champion Paper & Fibre, Hamilton, Ohio 

Yas Nomiyama, St. Regis, Carthage, N. Y. 

W. A. Wink, Institute of Paper Chemistry, Appleton, Wis. 


Steering Committee met and Hunter reports: 

1. Request from Paperboard Committee—That we work on 
photographic method of measuring contour and _ surface 
smoothness by incidence of light at grazing angle. The chair- 
man will ask John G. Cella of Lowe Paper to serve as our 
representative on task force to be set up. 

2. Pigments Committee—Arranging new method for 
measuring the brightness of paper fillers, inclusive method. 
Optical Committee would like to monitor this before publica- 
tion. 

3. Vanceometer—Sears, The Institute of Paper Chemistry, 
and Fetsko have worked on correlation of instrument with 
printing. Hunter to invite Sears to work on task force. 
Question for optical group: What is proper light source and 
arrangment? 

Mr. Hunter called attention of all TAPPI people to five 
ASTM published methods for color-difference measurement. 


Color Difference Determined by Using 


D 1260-55T Hunter Multipurpose Reflectometer 
D 1365-55T Hunter Color Difference Meter 

D 1482-57T GE Spectrophotometer 

D 1495-57T Color Eye 

D 1536-58T Colormaster Differential Colorimeter 


Task Force Personnel 


Current: 

144—Illuminants (Lang, chairman, Vincent, Paris) 
321—Gloss (Wink, chairman, Vincent, Obenshain) 
564—Brightness (Van den Akker, chairman, Wing, Elsevier) 
565—Opacity (Van den Akken, chairman, Silard, Hunter) 
566—Chapman (Obenshain, chairman, Chapman) 

New Projects: 
Optical Brighteners (Patek, chairman, Van den Akker) 
Paperboard Examination by Grazing Light (Cella, Hunter) 
Vanceometer (Sears, Hunter) 


H.C. Britu, Assistant Secretary 


Mechanical Pulping Committee 


A meeting of the Mechanical Pulping Committee was held 
at the Norton Co. Laboratory Conference Room, Worcester, 
Mass., on Oct. 5, 1959, with the following in attendance: 


J. K. Kirkpatrick, chairman, Bowaters Southern Paper Corp. 
S. R. Parsons, first vice-chairman, Consolidated Water Power & 
Paper Co. ; 
ee Shwe Htoo, second vice-chairman, International Paper 
0. 
J. H. Perry, secretary, Norton Co. 
K. L. Pingrey, Diamond Gardner Corp. 
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F. W. O’Neil, New York State College of Forestry 
Christian Anker, Risor Trasmassefabriker, Norway 
J. Blinke, Procter and Gamble Co. 

A. A. Yankowski, Kimberly-Clark Corp. 

E. H. Johnson, Stevens and Thompson Co. 

A. J. Winchester, TAPPI Headquarters 


The meeting was opened promptly at 9:30 a.m. by J. K. 
Kirkpatrick, chairman. The roll call was taken and those 
present are noted above. The roll call pointed up the fact 
that certain members were absent and that these same people 
were not present at the last meeting. This prompted a 
motion by Earl Johnson which was seconded by Fred O’ Neil 
and amended by Tony Yankowski that the first vice-chairman, 
S. R. Parsons, should write these delinquent members, re- 
minding them of their obligation to attend meetings, and if 
they or their delegates are not able to do so, without just 
cause, that they be asked to resign from the committee. 
It was emphasized during the discussion regarding this 
motion that the majority of the members of the committee 
were most active and conscientious in fulfilling the duties 
assigned to them; in other words, the Mechanical Pulping 
Committee is a working committee and all members share 
equally in the work assignments. 

The chairman read a letter from M. 8. Anderson of the 
Oxford Paper Co. in which he tendered his resignation be- 


Combined meetings he TAPPI and CPPA Mechanical 
Pulping Committees, held at Worcester, Mass., Oct. 5-6, 
1959. Front row (left to right): W. H. de Montmorency, 
Pulp & Paper Research Institute of Canada, Montreal, 
Que.; K. L. Pingrey, Diamond Gardner Corp., Ogdens- 
burg, N. Y.; A. J. Winchester, TAPPI, New York, N. Y.; 
G. M. Alarie, Richmond Paper Co., Ltd., Bromptonville, 
Que.; J. H. Perry, Norton Co., Worcester, Mass.; R. 
Powell, E. B. Eddy Co., Ltd., Hull, Que.; M. S. Htoo, 
International Paper Co., Glens Falls, N. Y.; M. A. Christie, 
Norton Co., Worcester, Mass. Back row (left to right): 
I. M. McArthur, Canadian International Paper Co., 
Trois-Rivieres, Que.; F. W. O'Neil, State University of 
New York, Syracuse, N.Y.; S. R. Parsons, Consolidated 
Water Power & Paper Co., Wisconsin Rapids, Wis.; R. M. 
Murley, Bowaters Paper Mills, Cornerbrook, Nfld.;  C. 
Anker, Risor Traemassefabriker, Risor, Norway; J. K. 
Kirkpatrick, Bowaters Southern Paper Corp., Calhoun, 
Tenn.; T. M. Cole, Norton Co., Worcester, Mass.; H. P. 
Richards, Ontario Paper Co., Thorold, Ont.; J. W. Holl- 
way, Price Bros. & Co., Kenogami, Que. Middle Row 
(left to right): J. Blinka, Procter & Gamble, Cincinnati, 
Ohio; E. C. Mason, Abitibi Paper Co., Ltd., Iroquois Falls, 
Ont.; T. W. Dobson, Donnacona Paper Co., Donnacona, 
Que.; W. Y. Benn, Consolidated Paper Corp., Grand’ 
Mere, Que.; A. A. Yankowski, Kimberly-Clark Corp., 
Neenah, Wis.; E. H. Joynson, Stevens & Thompson 
Paper Co., Greenwich, N. Y.; A. L. Flora, Anglo-Canadian 
Paper Mills, Quebec, Que.; S. E. Steeves, Anglo-New- 
foundland Development Co., Ltd., Marathon, Ont.; W. 
H. Copeland, Norton Co. of Canada, Ltd., Hamilton, Ont. 
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cause of the pressure of new responsibilities in his company. 
The committee refused to accept the resignation because M. 
S. Anderson’s past record shows that he is most valuable to the 
committee and that his assignments have been completely 
fulfilled. It was decided that M. 8. Anderson would remain 
on the committee, with the hope that if he is not able to 
attend, he will arrange to have his alternate do so, as pro- 
vided in our bylaws. 

The names of T. F, LaHaise, Ryegate Paper Co., and 
Joseph Blinka, Procter and Gamble Co., were proposed as 
members. Both were unanimously accepted. 

The minutes of the last committee meeting held in New 
York on May 28, 1959, were read by the secretary and were 
accepted as read. 


Prosect 678—Tur Errecr or CLosep WHITE WaTER 
SystEM on Grounpwoop BrRIGHTNESS— 
F, W. O’Nei, CuarrMan 


F. W. O’Neil reported that this project, which had been 
TAPPI Grant No. 162, was concluded. The cost of carrying 
out this grant amounted to more than $600 which had been 
allotted; however, the additional cost was absorbed by the 
State University of New York, College of Forestry. A copy 
of Mr. O’Neil’s report to TAPPI was circulated. He pointed 
out that this had been prepared by F. W. Lorey, Pilot Plant 
Group Leader, who is also Assistant Professor of Pulp and 
Paper Technology at the University, and E. C. Jahn, Associ- 
ate Dean for Research. The report will be published in 
Tappi. There was much discussion on this subject and the 
question was raised: should this project be considered final? 
It was concluded that the report covered all the pertinent facts 
and that further study would be considered in the future. 


Prosect 636—Errecr or UNDERWATER STORAGE OF 
PuLPwoop on Grounpwoop Bricutness— 
Karu E. Pincrey, CHAIRMAN 


The third interim report was submitted by K. E. Pingrey 
and copies were distributed to all members. This report 
will be published in Tappi. Mr. Pingrey pointed out that 
there did not seem to be a definite trend being established from 
these data. In his opinion the most significant thing was that 
peeled, stored wood did not seem to lose brightness, and it 
generally regained brightness better than unbarked wood 
which had been stored. He mentioned also that all deter- 
minations had been carried out on the same pulpstone, one 
which had run only part of the time, and that only fresh 
water was used on the showers and that the temperature 
was always the same. Because of all this, he was unable to 
explain the variations shown in the data. There seemed to 
be cycles where there were gains in brightness from time to 
time. He did not feel that results were conclusive so intends 
to carry out a final test before the river freezes in the winter. 
Mr. Anker reported that he had made some determinations 
along these lines, also getting variations up and down in 
brightness and he, too, reported that there was a gain in the 
manganese content as did Mr. Pingrey. In both cases, the 
manganese content was very much above what one might 
expect and it was concluded that this must come from the 
wood and is cumulative. Mr. Anker even went to the extent 
of draining the water shed from which he obtains fresh water 
and cleaning out the ponds or reservoirs. Further deter- 
minations will be carried out in the Risor mill because a 
new system has been instituted in which there is absolute 
control over the amount of fresh water in the system. <A 
further report on this subject will be forthcoming from Mr. 
Anker. 


Prosect 591—Grounpwoop Manuat— 
EK. H. JoHNSoN, CHAIRMAN 


The manual has been edited by Mr. Yankowski and Mr. 
Parsons and is now in the hands of Mr. Winchester for 
publication. 
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Prosecr 779—A Manuva GIvING Drscriprions or 
THE VARIOUS PRocEssES OF Mercuanicau Putpinc— 
J. H. Wurre, CHarrMan 


A motion was made by Earl Johnson and seconded by 
Maung Htoo that the objective of this project be clarified to 
read as follows: ‘To publish annually in Tappi magazine 
(December issue) a résumé of new developments in the 
mechanical pulping field, including all matters within the 
scope of the Mechanical Pulping Committee.” This motion 
was carried. John White wrote a letter to Mr. Kirkpatrick 
in which he asked to be relieved of his duties as chairman 
of this subcommittee. The reasons for his request were that 
his mill is undergoing extensive alterations, both in equip- 
ment and process, which will require his full attention for 
many months. He also mentioned that he has additional 
responsibilities in respect to wood procurement. In view of 
this, he pointed out that he could not do justice to the sub- 
committee and, in fairness, asked to be relieved. However, 
he will continue to be a member of the committee and will do 
all that time permits to help on this project and all others. 
Mr. Kirkpatrick expressed grateful appreciation for all that 
John has done and regretfully accepted his resignation from 
the subcommittee. He then appointed Joe Blinka chairman, 
and Tony Yankowski volunteered to render all assistance 
possible to this subcommittee. Christian Anker was ap- 
pointed subchairman to work with Mr. Bersano on the 
European phase of this project. 


Prosect 680—A Survey or GRounpwoop 
Miu Process InstruMENTATION— 
J. K. Kirxparrick, CHAIRMAN 


Mr. Kirkpatrick had nothing to report at this time on 
this project, but will submit a report at the next meeting. 
There was considerable discussion on this subject and it was 
pointed out that very little had been done to acquaint the 
instrumentation industry with the opportunities for instru- 
mentation in groundwood mills. It was felt that much more 
could be done of value to the industry if problems were pre- 
sented to the instrument people for solution. J. H. Perry . 
was requested to write to the chairman outlining possible 
suggestions for further groundwood instrumentation, this 
letter to be augmented by suggestions from other members. 

Maung Shwe Htoo, program chairman for the winter 
meeting, reported that he had circulated a questionnaire in 
July in which he had solicited material for papers to be 
presented in February. This has resulted in four good 
prospects. In order that a complete program be assured, 
Maung Htoo is investigating several other excellent and 
interesting possibilities. It was concluded that a suitable 
program would be presented in February. 

It was decided that the next meeting of this committee 
will be held in New York at the Commodore Hotel sometime 
during the annual meeting. Mr. Kirkpatrick will inform the 
members of the exact time and location. 

The Fourth International Mechanical Pulping Conference 
Committee, which had been appointed at a joint meeting, 
was ratified unanimously by the Committee. Christian 
Anker proposed that the Fifth International Mechanical 
Pulping Conference be held in Europe. Among the many 
advantages, he pointed out, would be increased participation 
by Europeans and that it would serve to cement relations 
generally throughout the groundwood industry, and also that 
Europeans would be induced to present papers on develop- 
ments in their countries which would not otherwise be avail- 
able to our industry. 

All members agreed that Mr. Anker’s suggestions had much 
merit and the committee will act upon Mr. Anker’s proposal 
when plane are being formulated for the Fifth International 
Conference. 

Mr. Winchester mentioned that requests for research 
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appropriations should be ready for presentation before April 
|, and he emphasized that members should think of projects 
requiring financial assistance, and should be ready to present 
them at the next meeting in February. The chairman 
requested that the secretary remind members by letter within 
amonth. <A recess was declared at 3:50 p.m. and the meeting 
resumed at 4:00 p.m. 

Christian Anker acquainted the committee with the fact 
that he has set up his mill system so that he has, for research 
purposes, one grinder complete with screens and other 
equipment which enables him to make a complete evaluation. 
He intends to conduct some research on aspen production 
and later will grind birch groundwood. He will report on 
his research efforts to the committee. 

A motion was made by Maung Htoo and carried that the 
committee review its activities for the past 10 years, in 
order that there may not be a duplication of effort and also 
that some of the past projects might be worthy of further 
investigation. A. J. Winchester and J. H. Perry agreed to 
make this review at the first opportunity. 

A number of suggestions were offered for further study by 
the committee, among them, 8S. R. Parsons suggested that a 
suitable subject would be wood moisture effect on pulp 
quality. 

E. H. Johnson suggested several interesting subjects: 
a device to measure wood moisture such as the beta gage, the 
effect of fines on brightness, mechanics involved in bleaching, 
and cost versus loss of fines. A. A. Yankowski proposed 
that the mechanism of breakdown of hydrosulphite in bleach- 
ing could be clarified. A. J. Winchester suggested that an 
improved micrometer lathe or better method of burring be 
devised. He also suggested that an accurate means of 
measuring burr penetration would be of great value to the 
industry. 

The meeting adjourned at 4:30 p.m. 

J. H. Perry, Secretary 


Plastics Committee 


The 1959 fall meeting of the TAPPI Plastics Committee 
_was held at the Edgewater Beach Hotel in Chicago on Sunday, 
September 20th at 2:00 p.m. This meeting preceded the 
Fourteenth Annual Plastics Paper Conference held at the 
Edgewater Beach Hotel. 
The following members and guests were present: 
W. N. Stickel, chairman, Texon, Inc., South Hadley Falls, 
Mass. 
H. A. Arbit, Union Carbide Plastics, Bound Brook, N. J. 
R. E. Benton, Armour Alliance Industries, Alliance, Ohio 
R. L. Erratt, The Dow Chemical Co., Midland, Mich. 
J. J. Forsythe, Jr., International Paper Co:., Niagara Falls, 
INEAYS 
T. A. Howells, Institute of Paper Chemistry, Appleton, Wis. 
H. G. Maeder, Jr., Dixie Cup Co., Easton, Pa. 
G. Pixler, * Colton Chemical Co., Cleveland, Ohio 
J.C. Pullman, American Cyanamid Co., New York 20, N. Y. 
F, Rosenthal, Knowlton Brothers, Inc., Watertown, N. Y. 
ee Savage, Naugatuck Chemical Division, Naugatuck, 
onn. 


Chairman Wes Stickel introduced Mr. Loheed and Mr. 
Benton, respectively, as the new vice-chairman and secretary 
of the Plastics Committee. 

Chairman Stickel then read a letter from W. A. Schenck 
who submitted his resignation as chairman of Tack Force 
Project 586 dealing with “Adhesion of Polyethylene Coating 
to Paper’? due to pressure of new responsibilities. Chair- 
man Stickel read Dr. Schenck’s letter outlining suggestions 
for presenting a more effective proposal to the TAPPI 
Appropriations Committee. Mr. Stickel then read the 
Appropriations Committee’s reasons for rejecting the previous 
proposal for Project 586. 


* Guests. 
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a B onsenbovtes Wud 
Plastics Committee meeting, held at the Edgewater Beach 
Hotel, Chicago, Ill., Sept. 20, 1959. Standing (left to 
right): G. Pixler, Colton Chemical Co., Cleveland, Ohio; 
R. L. Erratt, Dow Chemical Co., Midland, Mich.; H. A. 
Arbit, Union Carbide Plastics, Bound Brook, N. Jes Jove 
Forsythe, International Paper Co., Niagara Falls, N. Y.; 
F. Rosenthal, Knowlton Brothers, Inc., Watertown, ING GS 
R. L. Savage, Naugatuck Chemical Division, Naugatuck, 
Conn. Seated (left to right): R. E. Benton, Armour 
Alliance Industries, Alliance, Ohio; W. N. Stickel, Texon, 
Inc., South Hadley Falls, Mass.; H. G. Maeder, Jr., Dixie 
Cup Co., Easton, Pa.; T. A. Howells, Institute of Paper 
Chemistry, Appleton, Wis. 


Since no new chairman could be immediately selected for 
Project 586, no definite decisions could be made regarding the 
future of this project. It was suggested by T. A. Howells 
that a round robin system among committee members on 
testing procedures be developed. This would demonstrate 
the interests of the committee in this project before any 
future request for TAPPI financing. 

V. T. Stannett summarized the progress made on the 
Permeability Project. Dr. Stannett revealed that effective 
methods have been developed to measure water pick-up of 
polyethylene and other hydrophobic films throughout the 
entire humidity range. The results of this method corre- 
lates closely with similar data obtained in a project by Bell 
Telephone Laboratories. The reports made at the 14th 
Annual Plastics-Paper Conference finished this project. 

The motion was made by Mr. Maeder and seconded by 
Mr. Arbit that the committee recommend that Research 
Project 120 on Permeability be published in the form of a 
TAPPI Monograph. This motion was unanimously 
passed. 

Dr. Stannett informed the committee that approximately 
$6000 worth of equipment is available from the perme- 
ability project. This equipment can be used on any future 
project dealing with film absorption or permeability. Mr. 
Maeder recommended that Dr. Stannett keep the Plastics 
Committee advised regarding areas of study where this 
equipment would be of value. This would aid the committee 
in decisions on future projects. One possible area would be 
the effect of oxidation on polyethylene on absorption and 
permeability of water. 

Under New Business, Chairman Stickel recommended that 
a meeting be held in New York among the groups involved 
selecting test methods for  plastics-paper combinations. 
R. W. Loheed has submitted written recommendations re- 
garding groups which should be invited to participate in the 
proposed conference. The purpose of this meeting would be 
to clarify the responsibilities of the various groups in this 
field. It was the consensus among the committee members 
present that we should limit thes cope of our committee 
activities to limited areas of testing, e.g., barrier tests, 
structural tests, and possibly organoleptic tests. 
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i’, Rosenthal and W. Stickel agreed to form the nucleus of 
4 group to work on methods of testing internal bond strengths. 
Messrs. Maeder, Stannett, and Howells volunteered to 
aid in this study. 

R. L. Savage, Naugatuck Chemical Co., agreed to be 
chairman for a group studying test methods for resin identi- 
fication and content in paper. G. Pixler of Colton Chemical 
Co. said that R. N, Campen of Colton Chemical Co. would 
assist in this study. 

During the general discussion, questions were raised on 
means to coordinate activities of committees to prevent 
duplication of interest. It was suggested by Mr. Pixler 
that TAPPI National Headquarters be requested to publish 
a summary of committee projects to serve as guides for the 
varlous committee meetings. It was also suggested by Mr. 
Pixler that TAPPT Headquarters also furnish the committees 
with available information on interests and activities of 
groups outside of the TAPPI organization. These could be 
periodically supplied to the various committee chairmen as 
a summary of joint interests and overlapping interests among 
various TAPPI committees and outside groups. 

It was suggested by Mr. Arbit that because of the wide 
scope of interests among the Plastics Committee members, 
that various subcommittees based on mutuai interests be 
formed. These could be subcommittees on beater addi- 
tion, polyethylene extrusion, saturation, etc. These sub- 
committees could then meet independently of the parent 
Plastics Committee. 

R. E. Benton, Secretary 


Chemical Method Committee 


The Chemical Methods Committee met at 1:30 joecen 
Tuesday, August 18, at the TAPPI 10th Testing Con- 
ference, Multnomah Hotel, Portland, Ore. 

The following were present: 


John C. Cousins, Penobscot Chemical Fibre Co. 
Aldon E. Peterson, Crown Zellerbach Corp. 

Hans J. Sonntag, Crown Zellerbach Corp. 

Antanas Stonis, Celulosa de Chihuahua, S. A. 
Patrick H. Flaherty, The Crossett Co. 

John T. Henderson, Crown Zellerbach Corp. 

James d’A. Clark, chairman of Standards Committee 
Sherrill J. Hazard, Jr., Consolidated Water Power 
Vernon H. Truesdale, Consolidated Water Power 

R. Bruce Chamberlin, Fiberboard Paper Products, Inc. 
C. E. Brandon, chairman of Testing Division 

Lyman C. Aldrich, West Virginia Pulp & Paper Co. 


Lyman Aldrich stated that he had been appointed acting 
chairman by W. K. Wilson, chairman, since none of the 
regular members were able to attend. John Cousins, chair- 
man of the Pulp Testing Committee, was present and assisted 
Mr. Aldrich in explaining to visitors present the rights and 
responsibilities of the committee and the testing division 
organization. An invitation was given to all visitors to 
join the committee and help in the fields of their particular 
interest. Notes on the committee meeting in New York at 
the annual meeting were read to the committee. 

T 428 “Water-Soluble Acidity or Alkalinity of Paper’’ and 
T 435 “Hydrogen Ion Concentration (pH) of Paper Extracts” 
were first discussed. John Henderson stated the hot extrac- 
tion did not give true results and others agreed. This 
agrees with opinions previously expressed at other meetings. 
Dr. Clark stated the boiling method should be maintained 
because it is largely used for aging characteristics. Ed 
Brandon stated many government specifications include hot 
water extraction. Mr. Aldrich stated that it was undesirable 
to have two versions in the same method which give dif- 
ferent results. It was decided to appoint. John Henderson, 
Crown Zellerbach, to a subcommittee with Sterling Bailey 
of the North Carolina Pulp Co. with the assignment of re- 
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Chemical Methods Committee meeting held at Portland, 
Ore., Aug. 18, 1959. Left to right: L. C. Aldrich, West 
Virginia Pulp & Paper Co., Covington, Va.; J. C. Cousins, 
Penobscot Chemical Fibre Co., Great Works, Me.; R. B. 
Chamberlin, Fibreboard Paper Products, Inc., San Fran- 
cisco, Calif.; K. H. Williams, Mid-States Gummed Paper 
Co., 6850 S. Harlem Ave., Argo, Ill.; A. E. Peterson, Crown 
Zellerbach Corp., Camas, Wash.; H. J. Sonntag, Crown 
Zellerbach Corp., Camas, Wash.; A. Stonis, Celulosa de 
Chihuahua, S.A., Anahuac, Chih, Mexico; J. T. Hender- 
son, Crown Zellerbach Corp., Camas, Wash.; P. H. Flah- 
erty, The Crossett Co., Crossett, Ark.; J. d’A. Clark, 
Corvallis, Ore.; S. J. Hazard, Jr., State University College 
of Forestry, Syracuse, N. Y.; V. H. Truesdale, Consolidated 
Water Power & Paper Co., Appleton, Wis. 


writing these methods. These methods, to be regrouped, 
and renumbered, include the following: 


Cold extraction, determine both pH (with a pH meter) and 
acidity or alkalinity. 

Hot extraction, determine both pH (with a pH meter) and 
acidity or alkalinity. 


The revision of T 19 ‘Pentosans in Wood” and T 223 
“Pentosans in Paper’’ were next considered. The presenta- 
tion of W. K. Wilson’s paper on comparison of the aniline 
acetate, orcinol, and bromination methods by Dr. Hobbs 
at the conference was noted. Mr. Aldrich reviewed the 
history of these revisions, stating that an approved revision 
had been withdrawn because of the inaccuracy found by 
Wilson in the aniline acetate method. There was only 
moderate interest in pentosan determinations shown. Cousins 
suggested the revision be left with current subcommittee 
members since they were competent and experienced. 

Mr. Aldrich stated that a new method “Kappa Number of 
Pulp” to replace the present T 214 ‘“Permanganate Number 
of Pulp” and the revision of T 202 “Chlorine Consumption of 
Pulp” were being reviewed by the Standards Committee 
and would soon be published. 

Bruce Chamberlin asked if the committee was considering 
analysis of sulfite in NSSC black liquor. Several stated 
this was normally run by acidifying the black liquor and 
using the procedure for sulfite in sulfite black liquor. 
The writing of a method was tabled until the next meeting at 
which time it should be determined if there is other interest 
in such a method and if it warrants “Standard” classification. 

The meeting was adjourned at 3:30 p.m. 

W. K. Wirson, Chairman 


Fourdrinier Committee 


The fall meeting of the TAPPI Fourdrinier Committee 
was held at the Towne House Motor Inn, Rochester, N. Dee 
on Monday, Oct. 26, 1959. Chairman Kennedy ealled the 
meeting to order at 10:00 a.m. The following were in 
attendance: 
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C. L. Brown A. E. Levensailor 
R. Fraser R. C. Masterman 
J. Hannegan H. H. Morton 

P. H. Hershey H. H. Mullins 
W. H. Kennedy R. W. Peters 

R. N. King J. E. Schad 


S. J. Leishman A. J. Winchester 


The minutes of the committee meeting of May 4, 1959, 
were read and approved. 

On Project No. 635, ‘“The Problems of High-Speed Machine 
Operation,” Mr. Levensailor reported on the results of the 
tabulation of the questionnaire. He felt that there was such 
a variety of grades that the results were inconclusive except 
perhaps that all have pressure headboxes and are not running 
up to design speed. Mr. Winchester said that even though 
the results were inconclusive we had an obligation to those 
returning the questionnaire and, therefore, a special report 
should be submitted. To this end Mr. Levensailor will 
draw what conclusions he can, submitting a summary report 
and a suggested outline for tabulation to TAPPI Head- 
quarters who will publish this report according to the instruc- 
tions from Mr. Levensailor. 

A discussion of the results indicated that the scope of the 
questionnaire was possibly too broad. Mr. Fraser reported 
that a similar survey of the Canadian newsprint industry 
also was inconclusive but that he would send Mr. Levensailor 
a copy of the report as a possible format. It is possible 
that certain segments of the questionnaire are worthy of 
further investigation and Mr. Mullins and Mr. Brown will 
assist Mr. Levensailor in further analysis of the questionnaire 
to determine whether subjects of more limited scope should 
be enlarged on. 

On the “Wet End Process Control’”’ project (no project 
number assigned as yet) Mr. Hershey reviewed the letter of 
transmittal and the questions on a proposed questionnaire. 


_ —— 
Fall meeting of the Fourdrinier Committee held at the 
Towne House Motor Inn, Rochester, N. Y., on Monday, 
Oct. 26, 1959. Standing (left to right): P. H. Hershey, 
P. H. Glatfelter Co., Spring Grove, Pa.; H. H. Mullins, 
Olin Mathieson Chemical Corp., W. Monroe, La.; A. E. 
Levensailor, International Paper Co., Mobile, Ala.; R. N. 
King, Nash Engineering Co., S. Norwalk, Conn.; C. L. 
Brown, Crossett Paper Mills, Crossett, Ark.; R. Fraser, 
Manitoba Paper Co., Pine Falls, Me.; S. J. Leish- 
man, Provincial Paper Co., Ltd., Thorold, Ont.; H. H. 
Morton, Paper Mill Superintendent, Cumberl and Mills, 
Md.; J. Hannigan, International Paper Co., Corinth, 
N. Y. Seated (left to right): A. J. Winchester, TAPPI, 
New York, N. Y.; R. W. Peters, Eastman Kodak Co., 
Rochester, N. Y.; Re C. Masterman, International Paper 
Co., Glens Falls, N. Y.; W. H. Kennedy, The Black Clawson 
Co., Watertown, N. Y.; J. E. Schad, Consolidated Water 
Power & Paper Co., Wisconsin Rapids, Wis. 
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The committee felt the scope of the questionnaire was too 
broad and redefined the limits as “stock preparation to reel.” 
The questionnaire was referred back to the subcommittee of 
Messrs. Hershey, Leishman, and Spencer and Messrs. 
Kennedy and Peters were added to the subcommittee. The 
subcommittee will make an effort to rework the questionnaire 
according to the reduced scope and report at the next com- 
mittee meeting in February. 

The meeting was adjourned for lunch and reconvened at 
2:15 p.m. At this time Chairman Kennedy opened a planned 
“bull session” by going around the table and asking each 
member to pose a question for comments by the rest of 
the committee. Such subjects as use of Teflon suction-box 
covers, vacuum differential in suction box, synthetic drier 
felts, Extremultus belt drive, moisture control, and calender 
stack crowning were discussed. This took a longer time 
than Chairman Kennedy had planned but was so interesting 
and successful that the committee decided to have a similar 
session in February. 

Project No. 734, “Dandy Roll Practices” was opened for 
discussion. Mr. Hannegan reported that a tentative ques- 
tionnaire had been submitted to Johnston, Sinclair, Cheney 
Bigelow and Plank companies for comment. The ques- 
tionnaire was also reviewed by the committee and it was _ 
decided that Messrs. Hannegan and Schad should put the 
questionnaire in final form and submit a covering letter and 
the questionnaire to Headquarters office for approval and 
issuance to all fourdrinier mills. It was decided that before 
the questionnaire was submitted to mills that Messrs. Han- 
negan, Schad, and Winchester should draft a letter to be ~ 
sent for a preliminary survey as to their willingness to answer ~ 
the questionnaire and the number of questionnaire forms they 
desire to cover their various machines or grades. It is hoped | 
that the survey letter would be ready by December 1, the 
questionnaire submitted by January 1, and a preliminary 
tabulation of the results reported at the February meeting. 
A final report would be submitted at the May meeting. 

On Project No. 737, ‘Rope Carrier Practices,” Mr. Mullins _ 
reported on his work as to the origin and development of : 
rope carriers. Mr. Mullins read a preliminary draft of a 
paper on the subject and it was decided that he should put 
the finishing touches to the paper and submit it to TAPPI 
Headquarters for approval. It will be delivered at the 
Fourdrinier Committee general session in February. 

At this point there was a discussion as to the optimum 
committee size. Mr. Winchester felt that it was not too 
large yet and that there is no optimum size, but he felt that a 
committee should not be so large that every member on it 
does not have a job to do. 


Mr. King was asked to explore the possibility of embarking 
on a new project dealing with variations in vacuum across 
the suction box of a suction roll. He is to report at the 
February meeting on the work to date and possible tech- 
niques in furthering this investigation. 

A new project which might be entitled “Suction Box 
Covers’”’ was discussed and assigned to Messrs. Fraser and 
Morton. It was suggested that this could very well develop 
into a full-fledged research project and that we may wish 
to request a research appropriation. Messrs. Morton and 
Fraser are to discuss the project and outline the scope and 
objectives. Mr. Winchester will forward a blank Committee 
Project Proposal Sheet to Mr. Morton so that a project 
number can be assigned. It is hoped that enough informa- 
tion will be accumulated on the possibility of conducting 
semicommercial experiments at the University of Maine and 
to the various types of suction box material available so 
that a decision can be made at the February meeting. 


The Fourdrinier Committee is tentatively planning on 
three activities at the February meeting in New York. The 
regular committee meeting will be held on Monday after- 
noon, the technical session will be held probably on Wednes- 
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day morning if this does not conflict with the Cylinder 
Committee session and a third get-together of the committee 
fora planned “‘bull session.” 

The committee meeting was adjourned at 5:30 p.m. 

On Tuesday morning those of the committee who could 
remain in Rochester overnight visited the Kodak Park 
plant of the Eastman Kodak Co., for a bus trip around the 
plant and a tour through the Eastman Kodak Co. Paper 
Mills. The meeting was concluded with a luncheon in the 
Kodak Park Dining Room. 


R. W. Peters, Vice-Chairman 


Container Testing Committee 


The meeting was called to order at 9:00 a.m. by Chairman, 
M.J.Clark. The following members were present: 


M. J. Clark, chairman, Inland Container 
R. W. Hoffman, vice-chairman, Continental Can Co. 
G. C. Lecky, secretary, St. Regis Paper Co., F. J. Kress 
Box Div. 
B. Q. Haynes, B. F. Perkins & Son Co. 
H. B. Johnson, International Paper Co. 
. A. Knapp, West Virginia Pulp & Paper Co. 
. B. Lincoln, Jr., Inland Container Corp. 
. Macnair, Acme Steel Co. 
. Muldoon, Fibre Box Association 
S. McDonald, International Paper Co. 
. Nelson, Owens-Illinois Glass Co. 
. Ostrowski, Hinde & Dauch Co.—Canada 
W. Seibel, Gaylord Container Corp. 
Schlotter, Hoerner Boxes, Inc. 
Swingle, Acme Steel Co. 
. Trimer, Mead Containers 
A. D. Wolvin, Weyerhaeuser Timber Co. 
C. J. Zusi, Consultant 


Visitors: 
R. L. Beach, Jr., International Paper Co. 
W. Lindsey, Olin Mathieson Chemical Corp. 
J. R. Little, West Virginia Pulp & Paper Co.—H & D Div. 
D. M. Long, River Raisin Paper Co. 
L. A. Shipman, Olin Mathieson Chemical Corp. 
O. P. Wanamaker, Fiberboard Paper Products Co. 
J. E. Wright, Stone Container Corp. 
A. J. Winchester, TAPPI 


D. M. Long requested he be assigned to the committee. 

The minutes of the February meeting were approved as 
published. The secretary reported that the committee had 
been circularized to find out what members were still in- 
terested in remaining on the committee. With very few 
exceptions, all members wished to retain their present status 
and the current committee membership is as listed in the 
1959 TAPPI Yearbook. 


SUBCOMMITTEE REPORTS 


Flat Crush Subcommittee. The chairman of the Flat 
Crush Subcommittee, Mr. Nelson, passed out sheets showing 
the significance of the speed of loading, type of loading and 
» specimen size on the flat crush, as well as a summary sheet 
_ on the Analysis of Variance for the Flat Crush Study. A 
_ discussion followed on the statistical study which showed in 
general that: 


1. The results obtained on the National Forge Machine 
were significantly lower than those obtained on the H & D. 

2. The rate of loading had a singificant effect on the flat 
crush results, with results tending to be higher as the rate of 
loading was increased. 

3. Sample size and shape has very little effect on the test 
results, with the square-cut samples showing slightly lower 
readings than the round, and the 5-sq. in. slightly higher then 
the 10-sq. in. 


In a discussion of the loading rate, it was brought out that 
the loading rate is the load rate of platen to platen, not the 
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actual load rate on the sample which would be affected by the 
sample height and would not be a constant. It was decided 
in the new procedures to specify that the load rate is a platen 
to platen and not a sample load rate. 


The chairman asked Hugh Johnson to draft a flat crush 
procedure to be submitted to Mr. Nelson and then to the 
committee for discussion, to be completed for our February 
meeting. This procedure was to follow standard ARPT 
rules for test procedure and he could call on Jack Winchester 
for guidance and advice as to correct format. It was sug- 
gested that it be written up with the beam-type tester 
specified, a loading rate of 25 Ib per sec. and a 10 sq. in., 
round sample. 

The chairman thanked Mr. Nelson for the time and hard 
work he had spent on this project and for his very complete 
and well thought out presentation. 

Mullen Test Subcommittee. As the Mullen Test Sub- 
committee chairman was not present, Mr. Knapp led the 
discussion regarding the Mullen _ test procedure. The 
first thing discussed was the changes made in the diaphragm 
and diaphragm plate of the Mullen tester. 

Mr, Haynes of B. F. Perkins stated that the only specifica- 
tions they are bound by are those contained in Rule 41, 
but that they, as manufacturers, make no changes unless 
they are requested to by customers. The changes in the 
diaphragm were made because of complaints of the short 
life of the old diaphragm, and after a subcommittee of the 
Container Testing Committee had requested that they 
improve the diaphragm. The new diaphragms have a mold 
number on each diaphragm and have been supplied on all 
orders for about a year. The new diaphragm holder with the 
rings on it instead of the bead is only being supplied to 
customers who specifically request it. B. F. Perkins has 
drawn up a standard procedure for testing the diaphragm 
distention. 

A letter to the committee from F. D. Long was read in 
which he charged that the diaphragm and diaphragm plate 
change was tending to lower Mullen tests and to the paper 
suppliers this means extra expense to bring up their Mullen. 
It was the consensus of those of the committee who had used 
the new diaphragm that it was not causing lower Mullen tests, 
but that official approval should be given only after official 
study by the committee. 

In the discussion it was brought out that top plate warp 
affects the Mullen test and is sometime more a factor than 
the diaphragm. 

It was decided that the committee would make no ree- 
ommendations at the present time but would appoint a 
task force to study the effect of the new plate and diaphragm 
on the Mullen. They would also try out the new ribbed 
diaphragm. This task force would be headed by Earl 
Knapp and he would set up a series of Round Robin tests 
using two types of diaphragms and two types of plates to 
determine whether any difference exists in using the different 
top plates and diaphragms. Mr. Haynes said B. F. Perkins 
could furnish the new plates. 

Those who were appointed to participate in the Round 
Robin were: 


Earl Knapp, chairman 
R. W. Siebel 

G. G. Maltenfort 

R. C. McKee 

C. H. Root 

J. J. Kipnees 

H. G. Nelson 

H. J. Clark 

G. C. Lecky 


These tests would be made of liner and combined board. 
It is hoped they would be completed by January 1, 1960, 
so results could be tabulated by the February meeting. 
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Compression Test Subcommittee. ‘The Compression ‘Test 
Subcommittee chairman, Ked Martin, could not be present 
because of other committee meetings, and discussion of prog- 
ress by this committee was postponed until the next meeting. 

Other Activities. ASTM Committee D-6 is now balloting 
on a new procedure for the Concora Test. When this is 
approved by them, it will be brought up before our committee 
to see if it is acceptable for a TAPPI Standard. 

The chairman reviewed his status report on projects that 
are the responsibility of the Container Testing Committee. 
A list of these projects appears on page 27 of the 1959-60 
TAPPI Yearbook under Authorized Committee Projects. 
On Project No. 71—Revision of the Drop Test, it was decided 
to rewrite this test to conform to the ASTM test and re- 
circulate it by mail for ballot. 

The next meeting will be in conjunction with the National 
Mecting in February in New York. 

The meeting adjourned at 12:15 p.m. 

M. J. CuarKk, Chairman 
G. C. Lecky, Secretary 


Drying Committee 


The meeting of the Drying Committee was called to order 
by S. G. Holt, chairman, at 12:15 p.m. on Oct. 12, 1959, at 
the Penn Sheraton Hotel, Pittsburgh, Pa. The minutes 
of the previous meeting were approved. 

Members in attendance: 


S. G. Holt, Consolidated Water Power & Paper Co. chairman 

kK. K. Khandelwal, Dewey & Almy Chemical Division, W. R. 
Grace & Co., secretary 

A. J. Cirrito, Rice Barton Corp. 

R. M. Cook, Ross Midwest Fulton Corp. 

I. G. Drew, Drew Engineering Co. 

L. G. Janett, J. O. Ross Engineering Corp. 

N. R. Reitzel, West Virginia Pulp & Paper Co. 

R. C. Swaney, 8. Morgan Smith Co. & Beloit Iron Works 

L. R. Vianey, The Eaton-Dikeman Co. 

S. C. Williams, Dominion Engineering Works, Ltd. 


New members in attendance: 


G. Kerikorian, Rice Barton Corp. 
R. C. Portouw, Drew Engineering Co. 


Guests in attendance: 


I. W. Edwards, Dominion Engineering Works Ltd., 

Kx. H. Jones, J. O. Ross Engineering Corp. 

KE. J. Justus, Beloit Iron Works 

D. M. McCutcheon, Westinghouse Bettis Atomic Power 
V. P. Owens, Combustion Engineering, Inc. 

H. L. Smith, Jr., Horace L. Smith, Jr., Inc. 

J. M. Temphill, Singmaster & Breyer, Inc. 

A. J. Winchester, TAPPI 


Members absent: 


J. J. Killian 

G. R. Lydick 
J. M. Mallory 
W. F. Overly 
R. A. Paramore 


L. Blomgren 

C. H. Cash 

F. L. Cessna 

H. P. Fishwick 
W. A. Green, Jr. 


A. Jallencreutz F. G. Perry 
S. I. Han H. W. Stevens 
G. E. Jackson, vice-chairman R. E. White 


General 


D. M. McCutcheon, author, and guests were introduced. 

Mr. Holt indicated that all committee members had shown 
interest in subcommittees, and that they should be active 
on one or more subcommittees and projects. 

The committee will hold two interim meetings a year 
besides the meetings at the February New York TAPPI 
Conference and the annual Engineering TAPPI Conference. 

The interim meeting of the Drying Committee was held 
at the Airport Hotel at the Pittsburgh, Pa., airport on Dee. 
8, 1959. 
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Members of the Drying Committee at the 14th Engineer- 
ing Conference, Pittsburgh, Pa. 


Future effort should be to set up good active projects which 
will lead to papers for presentation. 


Sratus or ACTIVE COMMITTEE PROJECTS 


Project No. 505—Drying Rates of High Pressure Dryers: — 
Subcommittee member, L. G. Janett, reported that the ques- 
tionnaires brought about good results. To date, responses 
were received from 60 Yankee machines and about 150 
fourdrinier machines. Next phase of subcommittee activity — 
will be to correlate statistical data and write a paper from 
this survey. It was mentioned that this survey should be a 
good jumping-off point to high velocity air driers evaluation. 

Project No. 750: This project was established to prepare 
a paper on wet pressing. R. E. White’s paper, presented the 
following day terminated this project. 

Project No. 755—Data Sheets Subcommittee: CPPA Data 
Sheets—Mr. Holt reported that Subcommittee Chairman H. 
W. Stevens has been communicating with CPPA, and a report 
should be available at the next interim committee meeting. 
Mr. Holt will write to Mr. Stevens on this subject. 

Project No. 766—Drying Fundamentals Subcommittee: 
L. R. Vianey, member of the subcommittee, has contacted 
Gerber (Louisville) and General Electric Co., both manu- 
facturers of high-frequency current generating equipment. 
Both these organizations had not done much work on use of 
high-frequency current for paper drying. Mr. Vianey will 
recommend the future direction of this project to his sub- 
committee. 

Project No. 758: A paper on the Flakt drier will be pre- 
sented at this convention; the project will then be closed. 
Owing to an impending strike Mr. G. E. Jackson was absent, 
and a replacement from his organization will present the 
paper. 

Project No. 759—Gas Turbines in Pulp and Paper Mills— 
interim report:* Mr. Swaney reported on this project on the 
use of gas turbines in paper mills. The following interim 
report was submitted. 

Objective of project was to investigate the applicability of 
gas turbines to pulp and paper mill machinery for drives and 
waste heat recovery. 

For the purpose of this project, a size range of 300 to 3000 
hp. was selected as being most likely to be applicable to pulp 
and paper mill operations. An article entitled ‘““Gas Turbine 
Progress,” appearing in the November, 1958, issue of Mechan- 
ical Engineering, included a table listing the foremost manu- 
facturers of gas turbines and indicated the range of sizes © 
each manufacture, and many other classified specifications. 

The results of this project are not encouraging. It was 
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hoped this project would reveal some interesting advantages 
to the pulp and paper industry and lead to some advance- 
ment and development of a profitable nature. Such is not 
the case. 

While there are hundreds of successful installations of 
gas turbines throughout the world, they are all justified 
because of a peculiar problem or problems such as the luck 
of any other source of mechanical energy, unlimited waste 
fuel, or extremely remote location. Gas turbines seem very 
adaptable to installation in electric generating stations for 
carrying peak loads frequently and intermittently because the 
gas turbine can be put on the line and develop peak output 
from a cold start in a matter of a very few minutes; also, it 
can be retired instantly. In such cases, intermittent peak 
load availability offsets adverse economics. 

Letters were written to General Electric, Westinghouse, 
Brown-Boveri, and Clark Brothers from the above-mentioned 
article and to the Elliott Co., and four replies were received. 
Also, a visit was made to Allis-Chalmers and a discussion with 
R. C. Allen, director of mechanical engineering, proved most 
helpful, even though Allis-Chalmers has temporarily aban- 
doned their gas turbine development in favor of more pressing 
steam turbine development. Of the manufacturers con- 
tacted, only one can offer one size gas turbine for industrial 
duty such as in pulp and papermaking; it is 1220 hp. 

The stumbling block is economics. The gas turbine is 
still relatively inefficient as well as vulnerable. Efficiencies 
of approximately 12% are not unusual. Gas turbines are 
vulnerable to contaminants in the fuels, and all residual 
fuels must be treated chemically, which seems to be both 
expensive and chemically variable. Natural gas, if in abund- 
ance, seems to be the most suitable and cheapest fuel, but 
unless there are some unusual circumstances, the gas turbine 
cannot compete with other energy generating plants. In 
every instance, the waste heat must be utilized to the utmost, 
and this is often complicated. Economic heat balances are 
almost impossible to maintain. However, an application 
such as ship propulsion presents a special problem that 
involves other factors which are offset by the gas turbine 
disadvantages. The classic statement in all the data ob- 
tained was from one manufacturer who suggests using the 
exhaust gases from the gas turbine at temperatures of about 
800°F., for combustion of air in steam generating boilers, 
because the exhaust gases from the turbine contain about 16% 
free oxygen. Since air contains 23.2% free oxygen, it is quite 
obvious how inefficient gas turbines are. 

If other than natural gas is used for fuel, the chemical treat- 
ment of the fuel would likely preclude using the exhaust gases 
for drying, and they could not be used directly. They 
would first have to go through an intermediate heat ex- 
changer or heat exchange process to reduce their tempera- 
ture to safe drying temperatures. 

The most encouraging aspect of this project is the knowl- 
edge that the gas turbine manufacturers use large quantities 
of high grade paper on which to print their data and elaborate 
brochures. Truly, they are both voluminous and genuine 
works of art. 

Project No. 760—Air Jet Driers: The purpose of this proj ect 
is to obtain an engineering and economic analysis of high 
velocity air jet driers. 

Dr. Claes Allander, Research Manager of AB Svenska 
Flaktfabriken, Stockholm, Sweden, will be invited to present 
a paper on air drying. 

E. J. Justus of Beloit Iron Works has been invited to present 
a paper on air drying. ' 

The main purpose of this subcommittee is still not achieved 
as it involves finding a speaker who is not connected with 
any of the suppliers of air driers. 

Mr. Jannett proposed that another subcommittee be 
established to propose a testing procedure for air driers as a 


* Submitted by R. C. Casper Swaney and F. L. Cessna. 
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guide post so that sensible comparisons could be made of 
all kinds of air driers in the market. The air-drying field is 
new and not enough field data are yet available. 

Papers for the 1960 Jacksonville meeting of the Engi- 
neering Division: ‘Infrared Drying” by H. L. Smith, Ares. 
and a paper by W. L. Ingenanson. 

Lars Blomgren has translated the Swedish paper on hot 
press and has the approval of the author. He is to send this 
paper to H. O. Teeple who will have it published in Tappi. 
A new Drying Committee project number should be given to 
this paper. 


CommirrErn MremBrrsuip 


G. Keriforian of Rice Barton Corp. and R. C. Portouw of 
Drew Engineering Co. are to submit applications for com- 
mittee membership. 

Mr. Justus of Beloit Iron Works will request one of his 
people to join the committee. 


SuBcoMMITTEE MEMBERSHIPS 


No change. A questionnaire is to be sent to all the Drying 
Committee members with regard to their subcommittee 
interests. 

It was proposed that the Subcommittee on Radiant Heat 
Drying be reorganized into two subcommittees as follows: 
All Radiant Heating Methods and Electrical Drying Methods 
Such As Conductive and Dielectric Heating. 

The meeting was adjourned at 2:45 p.m. 

K. K. Kuanpetwat, Secretary 


TAPPI Drying CommirrerE MpMBurs 


S. G. Holt, Consolidated Water Power & Paper Co., Wis- 
consin Rapids, chairman 

G. E. Jackson, Bowaters Southern Paper Corp., Catawba, S. C., 
vice-chairman 

Krishna K. Khandelwal, Dewey & Almy Chemical Division, 
W. R. Grace & Co., Cambridge, Mass., secretary 

L. Blomgren, American SF Products, Inc., New York, N. Y. 

G. H. Cash, Darien, Conn. 

F. L. Cessna, Jr., Sorg Paper Co., Middletown, Ohio 

A. J. Cirrito, Rice Barton Corp., Worcester, Mass. 

R. M. Cook, Ross Midwest Fulton Corp., Dayton, Ohio 

E. G. Drew, Drew Engineering Co., Portland, Ore. 

H. P. Fishwick, Mason-Neilan Regulator Co., Norwood, 
Mass. 

W. A. Green, Jr., Manchester Board & Paper Co., Richmond, 
W 


a, 
A. Hallencreutz, American SF Products, Inc., New York, 
IN, WY, 
S. T. Han, The Institute of Paper Chemistry, Appleton, 


is. 

L. G. Janett, J. O. Ross Eagineering Corp., Chicago, III. 

J. J. Kilian, West Virginia Pulp & Paper Co., Research Center, 
Covington, Va. 

G. Kerikorian, Rice Barton Corp., Worcester, Mass. 

G. R. Lydick, The Beckett Paper Co., Hamilton, Ohio 

J. M. Mallory, Union Bag-Camp Paper Corp., Savannah, Ga. 

W. F. Overly, Overly’s, Inc., Neenah, Wis. 

R. A. Paramore, Central Fibre Products Co., Hutchinson, 
Kan. 

F. G. Perry, Arthur D. Little, Inc., Cambridge, Mass. 

N. M. Reitzel, West Virginia Pulp & Paper Co., Covington, 
Va. 

R. C. Portouw, Drew Engineering Co., Portland, Ore. 

H. W. Stevens, 8. D. Warren Co., Cumberland Mills, Me. 

R. C. Swaney, Carlisle, Pa. ; 

L. R. Vianey, The Eaton-Dikeman Co., Mt. Holly Springs, 
Pa. 

R. E. White, Villanova University, Villanova, Pa. 

S. G. Williams, Dominion Engineering Works Ltd., Montreal, 

P. Q., Canada 


Routine Control 


The annual fall meeting of the Routine Control Methods 
Committee was called to order by Chairman J. R. Gunning 
at 12:15 p.m. in the Studio Room of the Hotel Multonomah, 
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Portland, Ore., Aug. 18, 1959. The following members and 
guests were present: 

J. R. Gunning, Abitibi-Provincial Paper Co. 

R. 8. Hunter, Hunter Associates Lab. 

A.J. W inchester, TAPPI 

James d’A Cle wk, Consulting Engineer 

a alph E. Green, "Thwing-Albert Instrument Co. 

Leon M. Tyler, ‘Howard Paper Mills, Inc. 

Lyman C. Aldric +h, West Virginia Pulp & Paper Co. 

Wm. H. Aiken, Diamond Gardner Corp. 

M. P. Boland, Columbia- Southern Chemical Corp. 

D. Noel Obensh ain, West Virginia Pulp & Paper Co. 

B. Q. Haynes, B. F. Perkins & Son, Inc. 

There were no representatives of firms in the Northwestern 
area present. 

Secretary Haynes read the minutes of the February 24 
New York meeting. R. S. Hunter moved that they be 
accepted as read. L. C. Aldrich seconded the motion. 
They were unanimously accepted as read. 

Mr. Clark brought up the subject of the manner in which 
Routine Control Methods were being published. He 
expressed some doubt on the advisability of publishing the 
names of the manufacturers of the equipment involved. 
It was argued that the equipment used must be identified by 
the name of its manufacturer in order to avoid confusion 
and improper use of the method. It was recommended that 
a better way would be to keep the method as general as pos- 
sible and publish the name of the manufacturer only in 
instances where competing makes of the same type of ap- 
paratus could not qualify for the method as outlined. 

Secretary Haynes then read a letter dated July 10, 1959, 
from D. J. MacLaurin of the Institute of Paper Chemistry 
resigning from the Routine Control Methods Committee. 
Before taking action on his resignation Dick Hunter pointed 
out that the Institute should be represented in some manner 
on the Routine Control Methods Committee. It was the 
general feeling of the committee that Mr. MacLaurin’s 
inability to take an active part in the committee because of 
other duties was not sufficient cause for him to feel that he 
should resign. Dick Hunter suggested, and it was generally 
agreed, that Chairman Gunning take action on the resignation 
by sending a letter to Mr. MacLaurin requesting him to 
remain on the committee as a representative of the Institute 
of Paper Chemistry. 

Mr. Gunning then raised the question of why Routine 
Control Methods were not published regularly in Tappv. 
Jack Winchester replied that it was a make-up room problem 
common to all publications. Articles were selected for 
publication according to contents, length, etc., to fill the 
space available. The solution to the problem was to create 
a backlog of methods from which the make-up room could 
always draw material to fill the available space. 

Chairman Gunning then read a letter from C. L. Stumpp 
dated July 21, 1959, stating that because of other duties he 
would be unable to continue editing the Routine Control 
Methods and thought it best to resign as chairman of the 
editorial committee. 

Lyman Aldrich volunteered to discuss the problem with 
Mr. Stumpp and see what could be done about editing and 
releasing the methods now under review. It was the general 
feeling that methods should be edited prior to publication if 
possible, but not at the expense of withholding publication of 
useful and necessary methods. 

A method entitled ““A Coating Pick Test Using the Inter- 
fiber Bond Tester” was submitted to Jack Winchester for 
publication. 

J. R. Gunning read a letter from the Packaging Institute 
requesting permission to use the Routine Control Methods 
indexing system. Following a discussion, it was agreed 
that Chairman Gunning grant them permission to use the 
system. 

The meeting was adjourned by Chairman Gunning at 
1:55 p.m. 

B. Q. Haynus, Secretary 
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General Mills GUARTEC 
up-grades stiffness in 
corrugating medium! 
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Waste paper furnish grades of corrugating 
medium take on added strength when General 
Mills versatile GUARTEC gum is added 
to the furnish. This increased stiffness is ap- 
parent both with and across machine direction! 
GUARTEC disperses quickly in both con- 
tinuous and batch cooking systems. It is used 
as SUM gum sol and in cooked gum- 
——s starch blends. 


NOTE: GUARTEC carries this 
General Mills Products Control 

Seal which means that a com- 
ee eee posite sample of every lot is fully 
\insuneo/,| checked for dispersibility and 
| =! quality standards. 


‘‘Wherever paper is made—GUARTEC is making 
it better.’ And whatever your grade of paper or 
board, GUARTEC can help keep your quality 
high—your costs low. For complete technical 


details, contact: SPECIAL 
COMMODITIES DIVISION 


Minneapolis 26, Minnesota 


PRODUCTS 


CONTROL 
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Questions and Answers 


Goop engineering questions are solicited as well as answers 
or alternate answers to the published questions. Material 
should be sent to TAPPI Headquarters, marked for the atten- 
tion of H. O. Teeple. The items contributed will be for- 
warded to the Question and Answer Committee for processing. 
If comments are to be contributed, please refer to the question 
number. 


(46) Question: Excitation for synchronous jordan and 
refiner motors in our mill is distributed from a single 
125-v. distribution bus. The main bus in our switch- 
board is the standard positive, negative, and equaliz- 
ing arrangement and all bus bars are of the same 
cross section. Two 60-kw. compound-wound inter- 
pole generators are arranged for parallel operation 
and are properly connected through two three-pole 
switches to the switchboards. Field rheostats have 
been provided for each machine. The generators 
are almost flat compounded i.e., there is only about 
2 v. rise from no load to full load. We have never 
been able to satisfactorily parallel these generators. 
No matter how carefully we balance the voltages 
when a second generator is connected, one or the 
other of the generators will motor and the other will 
take all of the load. Our load has grown so that it 
will overload one generator. How can we parallel 
these generators? 


(46.1) Answer: It is very difficult to parallel compound-wound 
generators when they have a rising or even a flat charac- 
teristic. It will be necessary for you to obtain a slightly 
drooping characteristic on each machine, i.e., about 5 v. 
less at full load than at no load. I suggest that a Ger- 
man silver shunt be prepared and connected across the 
series field of each generator until the proper charac- 
teristics have been obtained. This connection is neces- 
sary in order to weaken the series field effect. The 
operation should not take too long even if it is of the trial 
and error process. 


*(47) Question (Conversion of Baumé Degrees to Specific 
Gravity): How is the specific gravity of a liquid 
estimated from the degrees Baumé? 


*(47.1) Answer: The following formulas are used: 
For liquids lighter than water— 


140 
130 + deg. Bé. 


Sp. gr. = 
For liquids heavier than water— 
r, Bé. 


*(48) Question (Wattmeters Require Adjustment): On 
one of the feeders going out from our plant the voltage 
is stepped up from 2300 to 13,200 and, at the end of a 


Note: Questions and answers marked with asterisk (*) are reproduced 
courtesy Power magazine. 
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S-mile transmission line, stepped down again to 2300 
v. Power is metered on the 2300-v. side of the trans- 
formers at both ends of the line. Should not both 
meters register the same? As it is now, the meter at 
the out end of the line registers considerably more 
than the one at the power plant. 


*(48.1) Answer: The only case where the accuracy of elec- 
trical measuring instruments is affected by a change in 
the length of the leads is when the instrument is con- 
nected to a shunt, such as d.c. ammeters and in some 
cases the current coils of wattmeters. With alternating- 
current instruments connected to the secondaries of 
transformers the length of the leads may be changed 
without affecting the accuracy of the instrument. 


*(49) Question (Reduction of Baumé Reading to Pounds of 
Oil per Gallon): Knowing the Baumé reading of a 
fuel oil or distillate, how are the pounds per gallon 
estimated? 


*(49.1) Answer: The weight per gallon will be equal to the 
weight of a gallon of pure water multiplied by the specific 
gravity or weight of the oil as compared with the weight 
of an equal volume of pure water. One U. S. gallon of 
pure water at 62°F. weighs 8.3356 lb. and 1 Imp. gal. of 
pure water at the same temperature weighs 10 lb. To 
convert degrees Baumé to specific gravity, the following 
formulas are used: 


For liquids heavier than water, sp. gr. = 145 + (145 — 
deg. Bé.) 


For liquids lighter than water, sp. gr. = 140 + (130 + 
deg. Bé.) 


Hence for an oil lighter than water, if the reading per the 
Baumé hydrometer is 21° Bé. the specific gravity would 
be 140 + (130 + 21° Bé) = 0.927, and the weight 
would be 8.3356 X 0.927 = 7.727 lb. per U.S. gallon. 


*(50) Question (Laying Up Steam Turbines): We have 
two impulse turbines which may be operated condens- 
ing or noncondensing. Having arranged to operate 
our plant by electric power received from a public 
central station, what should be done in laying up the 
turbines to stand by in good condition, ready to start 
when needed? 


*(60.1) Answer: When the turbines are shut down and 
drained, pour about 4/» gal. of engine oil in the cylinder 
of each turbine, when slowly turning over, and work the 
oil through the cylinder to coat thoroughly the blading, 
packing glands, and other finished parts. Care should be 
taken that the turbines are completely disconnected from 
any live or exhaust steam. To guard against rust or 
damage from such connections, close the throttle valves 
and provide bleeders outside of the valves with inde- 
pendent openings to the atmosphere. Any drains con- 
nected with other drips should be disconnected close to 
the machines, and the drain pipes should be blanked off 
to prevent steam from backing up to the turbines. After 
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the turbines are thoroughly drained, close the exhaust 
valves and open a bleeder outside of the exhaust valves 
to prevent any steam backing up from other connections. 
After all finished parts have received a doping of thick 
oil, provide the turbines with tarpaulins or canvas cover- 
ings to protect then from dust. 


*(51) Question (Voltage Drop in Field Winding and Rheo- 
stat): Ina d.c. generator how does voltage drop in 
the field rheostat compare with that in the field 
winding? 

“GID Answer: If the generator is shunt-wound, it is cus- 
tomary to design the field rheostat to absorb about half of 
the line voltage, while in compound-wound generators 
this is usually reduced to about one third of line voltage. 
The voltage drop in the rheostat will therefore be equal to 
that in the field winding in the first case and to half of 
the drop in the field in the second case. 


*(52) Question (Oil Grooves): Is oiling aided by grooves 
in bearings? 


*(§2.1) Answer: General opinion is that oiling is improved, 
providing the grooves are properly designed and cut. 
They should not be too deep or they will break the oil 
film, nor too shallow, or they fail of their purpose. 
They should not extend to the bearing edge, or will act 
as drains, and should not be cut in the lower bearing. 
Oil should be admitted at a minimum pressure point if 
possible. 


*(53) Question (Moisture in Transformer Oil): What is a 
simple method of testing transformer oil for moisture? 


*(53.1) Answer: Anhydrous copper sulphate when placed in 
transformer oil will give a bluish tint if moisture is 
present. If small pieces of hot iron or nails are dropped 
into a sample of the oi] the presence of moisture will be 
indicated by a hissing sound. Before applying either of 
these tests, it will be advisable to make the tests on 
samples known to contain moisture and others that are 
known to be “dry,” to become familiar with reactions 
under both conditions. 


*(56) Question (Leveling and Landing): What is the dif- 
ference between an automatic-leveling and an auto- 
matic-landing type elevator? 


*(56.1) Answer: An automatic-leveling elevator will auto- 
matically level into a floor when making a stop. Assume 
that the car when on up motion stopped 3 in. above the 
floor. The control is so arranged that the car will auto- 
matically start down and come level with the landing. 
The automatic-landing type elevator stops the car level 
with the floor. If the control gets out of adjustment and 
the car stops 3 in. away from the floor, the control will 
not level it into the landing. The trouble can only be 
corrected by adjusting the control. 


*(57) Question (Causes of Turbine Vibration): What 
causes a turbine to vibrate? 


*(57.1) Answer: Unbalance and misalignment are usually the 
causes of the few cases of vibration that appear. Water 
coming over with the steam will cause multistage tur- 
bines to vibrate but usually does not affect single-stage or 
small machines. Electrical causes which throw a strain 
on the revolving electrical element cause it to be pulled 
out of line and produce vibration sometimes. Other 
causes of vibration are loosening, warping, or failure of 
parts of the rotor or stator, eccentric or loose coupling, 
spring in shaft, settling of the foundation, uneven expan- 
sion, sympathetic Vibration, or vibration which is easily 
set up in the foundation, floor, piping, or other parts con- 
nected with the turbine; strains caused by exhaust pip- 
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ing of steam piping, excessive variation of vacuum in 
some cases, the restriction of oil or cooling water; 1m- 
proper action of the valve gear. Lack of accurate 
alignment is the principal cause of turbine troubles, and 
ereatest care in adjustment is required. The ordinary 
test for first-class operation is to balance a coin on the 
bearing bolts. If this will stand satisfactorily on edge, 
operation is considered good. Small flexible parts, such 
as brackets, piping, etc., may vibrate considerably al- 
though general operation is good. 


Unanswered Questions 


(36) Question: Calculating pipe friction for stock pump 
sizing has always been more of a guess than a science 
because so little is actually known about the behavior 
of the stock slurries. The recent work by the Uni- 
versity of Maine has shown how conservative all the 
known U. S. data has been and the test results are as 
comprehensive as can be devised with any test setup. 
So that data on stock pipe friction could be collected 
on a grand scale, would it be worth while to the in- 
dustry to organize as many pulp and paper mills that 
would cooperate in such a venture and have them per- 
form at least one pipe friction test on their own par- 
ticular pulp. This would only require two pressure 
gage connections in any straight run or irregular pipe 
line and a consistency sample taken during the test. 
The data could be tabulated by TAPPI and the results 
published in a new set of data sheets. 


(37) Question: Some years ago the TAPPI Electrical Engi- 
neering Committee published a report on cable prac- 
tices and applications for the pulp and paper industry. 
This has some good dope in it, but now it’s a little out 
of date. When are you going to bring it up to date? 


(38) Question: We hear and read a lot about computers 
these days. Please tell us whether or not it makes 
sense for a large mill to have one. What kind of 
problems would we use it for and what about the 
economies? 


(39) Question: At 125 lb. steam pressure, the temperature 
of saturated steam is 352.9°. This steam has 1192.2 
B.t.u. total heat. The latent heat of vaporization of 
water to steam is 956.7 B.t.u. If 100°F. superheat is 
added, the temperature of the steam then becomes 
452.9°. Is the drying rated on paper driers (pounds 
of steam per pound of paper) increased through the 
use of this superheat? 


(40) Question: Is any pulp mill using a chip analyzer based 
on Canadian Standard D-18 (TAPPI Standard 
measures chip size but not chip length)? 


(41) Question: What, if any, defects in hard concrete sur- 
facing for log yard water flume aprons are appearing 
after extensive use? 


(42) Question: In vertical pumps of the turbine, mixed, or 
axial flow type, where bearings are lubricated by the 
liquid pumped, what bearing materials and life have 
been experienced by the pulp and paper industry? 
What are the pump applications? 


(43) Question: What materials are most successful in sub- 
merged bearings, flooded by pulp stock, as in the 
case of stock chest agitators? Is external purging 
with fresh water found generally practical? 
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Qualitative Analysis of Mineral Filler and Mineral Coating 
of Paper 


Proposed Revision of T 421 m-44 
(THIS STANDARD IS UNDER THE JURISDICTION OF THE CHEMICAL METHODS COMMITTEE) 


Tuts method is for the qualitative analysis of E. Lead Acetate Paper. Immerse strips of filter 


mineral constituents of filled and coated papers. The 
presence of such mineral matter is indicated by the 
amount and appearance of the ash. If the ash content 
is not much over 1% and the ash is light and fluffy 
in character, added mineral filler is probably absent. 
If more than 1%, and the ash is dense and compact, 
added filler is likely, unless waste papers have been 
used in the furnish; this at times may be determined 
microscopically (see TAPPI Standard T 401 m). 

The procedure described is generally satisfactory for 
determining the kind or kinds of filler used, but occa- 
sionally in a borderline case, a quantitative analysis 
may be necessary. The presence of some fillers may 
be determined directly by microscopic analysis (see 
TAPPI Standard T 488 sm). 

In order to interpret qualitative ash tests with 
greater assurance, it is important to estimate the rela- 
tive amounts of the various constituents found. In 
this connection, for example, the light voluminous 
character of an aluminum hydroxide precipitate should 
be taken into account when relating its quantity to 
that of a heavy, dense precipitate like barium sulfate. 
With flame and colorimetric tests, it is particularly 
difficult to judge the relative quantities of the constit- 
uents present and these should be interpreted with 
special care. 

The percentage of ash present may be determined 
in accordance with TAPPI Standard T 413 m, and the 
residue so obtained used for analysis. 


REAGENTS 


Use distilled water and analytical grade chemicals. 

A. Hydrochloric Acid, conc. HCl (sp. gr. 1.19); also 
approximately 2 N (15 ml. conc. HCl diluted to 100 
ml.). 

B. Sulfuric Acid, conc. H,SO,; also approximately 
5% (3 ml. cone. H.SO, diluted to 100 ml.). 

C. Cobalt Nitrate Solution, 5%. Dissolve 8 g. of 
Co(NOs3)2°6H;O in 100 ml. of water. 

D. Hydrogen Peroxide, 30% HO», or a solution of 
3% U.S.P. HO. used in proportionately . greater 
quantities. 
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paper in a saturated solution of Pb(C,H;0,) -3H,0. 

F. Lime Water, saturated solution. Dissolve about 
0.2 g. of Ca(OH), in 100 ml. of water and filter. 

G. Magnesium Reagent. Dissolve 0.5 g. of p-nitro- 
benzeneazoresorcinol in 100 ml. of 1% NaOH solution. 

H. Muicrocosmic Salt Solution. Dissolve 5 g. of 
NaNH,HPO, in water and dilute to 100 ml. 

I. Ammonium Sulfate, (NH4)2SOu, crystals. 

J. Sodium Carbonate, NasCO3, powdered. 

K. Other Reagents (see TAPPI Standard T 610 
m): acetic acid, CH;COOH (sp. gr. 1.05); ammonia, 
conc. NH,OH; ammonium chloride, 10% solution 
NH,Cl; ammonium oxalate, 3.5% solution (NH,)2- 
C,O,-H,0; barium chloride, 10% solution BaCl,-2H,O; 
potassium dichromate, 4% solution K;Cr.07; potassium 
ferrocyanide, 1.5% solution K,Fe(CN),:3H,O; sodium 
hydroxide, 10% solution NaOH. 

APPARATUS 

1. Platinum Crucible. 

2. Charcoal Block and Blowpipe. 

3. Platinum Wire Needle. 

TEST SPECIMEN 

Select sufficient paper which is representative of the 
sample to yield approximately 0.15 g. of ash. Ashata 
temperature of about 600°C. (lower than in TAPPI 
Standard T 413 m). Retain portions of the original 
paper for testing for sulfites, sulfides, and carbonates 
since these are altered in composition by ashing. If 
the paper is coated and separate analyses of filling ma- 
terials and coating minerals are desired, remove the 
coating by the procedure described in TAPPI Standard 
T 407 m. Evaporate the aqueous mixture containing 
the coating minerals to dryness and ash the residue. 
Also ash the base stock and analyze these two portions 
separately. 

Note: If synthetic coating adhesives are used in place of 


starch or casein, enzymatic stripping will not work. In this 
case, scrape the coating off the surface with a razor blade. 


PROCEDURE 
An outline scheme of the complete procedure is 
given in Fig. 1. 
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(1) Original paper 
¥ 
Treat with 2 N HCl 


y 
Gas formed 


¥ + 
Test by odor Test with lime water 
we Y Ppt. = CO; 
HS SO2 (In absence of H2S and SO2) 
Y y 
Turns Pb(C:H;0»)2 black Turns K,Cr.O7 green 


(In absence of H2S) 
(2) 0.05 g. of ash 
¥ 
Treat with (NH4)2SO, and es cone. H:SO, and decant 


Y 
Insoluble Liquid 


+ 
Al and/or Mg silicates and/or diotomaceous earth Dilute with equal vol. of H2O0 


Y 


y 
Precipitate (BaSO,) 


Y 
Pour one into other, dilute to 100 ml. and filter 
¥ aN, 
Residue Filtrate 

y ae 
Test in flame Add 1 ml. of 30% H2O2 
¥ Y 
Green = Ba Orange red = Ca Yellow orange color = Ti 


(3) 0.1 g. of ash 
¥ 
Treat with HClyand filter 


¥ v 
(4) Filtrate (5) Insoluble 
(See below) 


Divide into 4 parts 


¥ Y v Y¥ 
To 1/5 add BaCl To 31/; add K,Fe(CN), To 1/, add NH,OH and NH,Cl and filter To !/19 add mg. reagent and filter 
yo aye 


y Y iors + ¥ —+ 
Ppt. = SO, Ppt. = Zn Floc ppt. = acid sol. Al AE ee Sky blue ppt. Mg Filtrate 
Add (NH4,)2CO3 Mix with NasCO3 and Co(NO3)3 
¥ Y 
Ppt. = Ba or Ca Blowpipe and charcoal 
Y ¥ 
Add acetic acid and K,Cr.0; Blue color = Al 
Yellow Ppt. = Ba Filtrate 
+ 
(5) pose in HCl Add (NH,)2CO3 
Iuse with NasCO;, dissolve in H.O and filter 
——— White Ppt. = Ca 
(6) Filtrate Insoluble Y 
a Check by flame test 
Add HCl, evaporate, bake, Warm with HCl and filter 
take up with HCl and filter ¥ = a 
¥ (7) Filtrate Residue 
Filtrate Insoluble = SiO, Y (Diseard) 
= + + Add NH,OH and filter 
To 1/; add BaClh To 3/4 add NH,OH 
¥ + 
Ppt. = SO, NU (8) Residue Filtrate 
Y + 
*Warm with HCl. If not dissolved, Add H.SO,, boil and filter 
add H.SO,; evaporate to expel SOs; i + 
cool; dilute with H2O and filter IPoit, <= IRE) Filtrate 
Filtrate Insoluble Add NHjOH and (NHy4)2C.O,4 and filter 
Add NaOH and filter (Diseard) 5 
sp 4 
Ppt. se 4B Filtrate Filtrate 
= : if Y Residue 
Acidify with HCl, boil, and add NH,OH Add microcosmic salt (Discard) 
Ppt. = Al Ppt. = Mg 


* This procedure is necessary only if both Ti and HCl-insoluble Al compounds are present and it is necessary to estimate relative 
amounts of Ti and Al. 


Fig. 1. Qualitative analysis of mineral coating and filler 
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U) Sulfite, Sulfide and Carbonate 


Treat a portion of the unignited coating or paper 
sample in a small beaker or a test tube with 2 N HCl. 
Note whether effervescence takes place and the odor, 
if any, of the escaping gas. SO, and H.S indicate 
sulfites and sulfides, respectively. Warm the con- 
tents of the beaker and test the vapor with moistened 
lead acetate paper. The development of a metallic gray 
or black color confirms the presence of sulfide. In the 
absence of sulfides, add either a small crystal of po- 
tassium dichromate or a few drops of a 4% solution to a 
small portion of the HCl solution. A green coloration 
indicates a reducing agent; in this case probably a 
sulfite. 


Note: As far as is known, mixtures of sulfites and sulfides are 
not used in loading or coating paper. 


If sulfites and sulfides are absent, effervescence alone 
is a good indication of the presence of a carbonate, 
which may be confirmed by holding a glass rod with a 
drop of saturated lime water just above the solution. 
A cloudy precipitate indicates the presence of CO,. 
This precipitate may later dissolve. A confirmatory 
test for CO» in the presence of sulfites is to add to the 
contents of the beaker, a weak solution of iodine (about 
0.1 N) drop by drop until the entire liquid is colored 
yellow to oxidize the sulfites to sulfates. Then test 
with lime water on a glass rod as described. 


(2) Al or Mg Silicates, Ca or Ba Sulfates, TiO, 


To approximately 0.05 g. of ash add 10 Sol 
(NH,).SO4 and 20 ml. of conc. HSO,. Cover with a 
watch glass and boil vigorously for at least 3 min. 

Considerable undissolved matter indicates the pres- 
ence of aluminum and/or magnesium silicates and/or 
diatomaceous earth. If the hot solution is clear, 
aluminum or magnesium silicates and diatomaceous 
earth are absent. (Calcium and barium sulfates will 
be dissolved unless the sample being specimen so tested 
weighs much more than 0.05 g.) 

Decant some of the liquid portion, cool, and dilute 
it cautiously with a portion (up to about five times its 
volume) of cold water. The formation of a precipitate 
on dilution, indicates the presence of barium sulfate, 
which is relatively soluble in hot conc. H:SO,. 

Mix the diluted mixture with the remainder of the 
undiluted mixture from the conc. H.SO, treatment and 
add sufficient water to make the ratio of H,O to H.SO, 
about 5 to 1. (If the original H,SO, solution was clear, 
dilute it 5 to 1 by adding water cautiously after cool- 
ing.) Filter out any residue and to the cooled solu- 
tion add 1 ml. of 30% H.O2. A deep yellow or orange 
_ color indicates the presence of titanium, the depth 
_ of color being proportional to the amount present. If 
only a very light yellow color is produced, it may be 
caused by TiO: from clay, if present, or derived from 
TiO, in the mill water. 

The presence of barium or calcium in any insoluble 
residue can be determined by a flame test. Filter the 
solution, wash the residue with 5% H»SOu,, dip a clean 
_ platinum wire into the moist residue, and hold it in a 
- Bunsen flame. <A green flame indicates the presence 
of barium, a red flame indicates calcium, and a yellow 
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to colorless flame, indicates aluminum or magnesium 
silicates, or both. 


Note: CaSO, is quite soluble in dil. H2SO, and may not be 
observed at this step. 


(3) Sulfide, Sulfite, and Carbonate 


Treat 0.1 g. of the ash with 10 ml. of water and 5 ml. 
of cone. HCl. Effervescence, as with step (1), indi- 
cates the presence of a carbonate or sulfite. With- 
draw 1 or 2 ml. of the solution and add two drops of 
4% K2Cr.O; solution. A green coloration indicates 
sulfite. 

Heat the contents of the beaker to boiling and test 
the fumes with moistened lead acetate paper; the de- 
velopment of a metallic gray or black color indicates 
the presence of sulfides. These tests should be checked 
by tests made on the original specimen of paper since 
carbonates may be lost, sulfates may be reduced to 
sulfites or sulfides or sulfites oxidized to sulfates, de- 
pending on the temperature and oxidizing conditions 
during ignition. 

Note: If the temperature of ashing is over 900°C. as specified 


in TAPPI Standard T 413 m, no carbonates will be present and 
any sulfites probably would be oxidized to sulfates. 


Boil the mixture 5 min. or longer unless complete 
solution occurs sooner. Add 35 ml. of water, and again 
heat to boiling. If this solution is not clear, filter 
and wash twice with water, reserving the filtrate for 
analysis of the acid-soluble portion. Wash the insol- 
uble residue thoroughly and discard the washings. 
Reserve the acid-insoluble portion for later treatments 
(4) and (5). 


(4) Sulfate, Zn, Mg, Al. Ba, Ca 


To one-fifth of the acid-soluble portion from (3) add 
1 ml. of BaCl solution. A precipitate which appears 
immediately or after heating for 10 min., shows the 
presence of sulfates. To another one-fifth portion add 
a few ml. of potassium ferrocyanide solution. A heavy 
white precipitate indicates the presence of zinc. The 
presence of zinc may be confirmed by the red color pro- 
duced in the caustic soda-dithizone test (see Feigl: 
Spot Tests). 

To a small portion of the other three-fifths of the 
solution (about one-tenth of the total) add one or two 
drops of the magnesium reagent and make alkaline 
with NaOH solution; a sky-blue precipitate indicates 
the presence of magnesium but all other minerals 
commonly used in paper give a violet coloration to the 
solution. Take care not to add an excess of the 
reagent, since it is liable to mask the blue precipitate. 
If in doubt, filter the solution and examine the filter 
paper for the presence of a blue precipitate. 

Mix the solution with an excess of NasCO3; on a char- 
coal block, and moisten with a very small amount of 
Co(NOs)2 solution. A permanent blue coloration 
upon heating with a blowpipe flame confirms the pres- 
ence of aluminum. (Take care not to mask the blue 
coloration by using an excess of cobalt nitrate solution.) 

To the remainder of the solution add an excess of 
NH,.OH and NH,Cl solutions. Aluminum will appear 
as a white floc if it is present in acid-soluble form. 
Filter and add (NH4,)2COs3 solution to the filtrate. A 
white precipitate indicates the presence of barium and 
calcium. Without filtering, make the solution acid 
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with acetic acid (which dissolves the precipitate) and 
add KyCr.0; solution. If barium is present in an acid- 
soluble form, a yellow precipitate will show its presence. 
Filter and add an excess of (NH,)2CO; solution. Since 
barium is removed by the preceding step, a white pre- 
cipitate indicates calcium. Check the precipitate for 
calcium by a flame test. 


(5) Silicate, Sulfate, Al 


Place the unfolded filter paper containing the re- 
mainder of the acid-insoluble portion from (3) in a 
platinum crucible. Dry and ignite with free access 
of air until all organic matter is removed. Add 1 to 
2 g. of NagCOs; and fuse until a clear melt is obtained 
or until all reaction has ceased. Decompose the melt 
in 25 ml. of hot water, heat to boiling, filter, and wash 
the paper thoroughly with water. Reserve the filtrate 
and the first two washings for the analyses of the water- 
soluble portion for silicate and aluminum. 

Wash the insoluble portion from the filter paper back 
into the original beaker with a stream of water, place 
the beaker under the funnel, and pour 10 ml. of hot 
cone. HCl through the filter paper. Reserve the con- 
tents of the beaker for analysis of the water-insoluble 
portion according to section (6). 

Make the water-soluble portion slightly acid with 
HCl, evaporate to dryness in the platinum dish, and 
bake at 100 to 105°C. for 0.5 to 1 hr. Moisten the 
residue with conc. HCl, let stand a few minutes, then 
add 5 to 10 ml. of dil. HCl, and warm. A light, floecu- 
lent, insoluble residue in the solution indicates the 
presence of silicate which is best observed by viewing 
against a dark background. Filter, and to one-fourth 
of the filtrate add BaCl. solution; a precipitate indi- 
cates sulfates. To the remainder of the filtrate add 
NH,OH. A precipitate indicates aluminum. 


(6) Al, Fe, Ba, Mg 


Warm the acid solution of the water-insoluble por- 
tion from (5), until no more material dissolves, add 50 
ml. of water, boil, and add a very slight excess of 
NH.OH to precipitate aluminum (and iron). Filter 
and wash; reserve the precipitate for analysis according 
to (7) below. To the filtrate add 5 ml. of 5% HSO, 
to precipitate barium, boil, and filter. Make the filtrate 
ammoniacal, add a little ammonium oxalate solution 
to insure the absence of calcium, filtering if any pre- 
cipitate appears; then add to the cold solution 5 ml. 
of NH,OH, an excess of microcosmic salt solution and 
stir well. A precipitate appearing in 15 min. will indi- 
cate the presence of magnesium compounds. 


(7) Tiand Al 


The following procedure is necessary only if both 
titanium and HCl-insoluble aluminum compounds are 
present and it is desired to estimate the relative propor- 
tions of titanium and aluminum. Wash the insoluble 
precipitate obtained by addition of NH,OH in (6) with 
water, and then transfer it to the original beaker with 
a stream of water. Add 5 ml. of conc. HCl and warm. 
If solution is not complete, add 3 ml. of cone. H.SO, 
and heat until solution occurs, then drive off the SO; 
fumes over a free flame under a hood. Cool and dilute 
to 35 ml. Any BaSO, not decomposed by the Na,CO; 
fusion will be insoluble at this point and should be re- 
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moved by filtration. Make the solution neutral with 
10% NaOH and add an additional volume equal to 
that of the neutralized solution. 
cool, and filter. Titanium hydroxide remains insol- 
uble. Neutralize the filtrate with HCl, heat to boiling, 
and make slightly ammoniacal. If any precipitate 
forms, it is Al(OH). 


REPORT 


Report all cations, anions, and radicals found, and 
indicate their relative amounts present such as trace, 
slight amount, considerable, large amount, ete. It is 
desirable also to interpret and report results of the 
analysis in terms of the fillers or mineral coating ma- 
terials indicated to be present. 


INTERPRETATION OF RESULTS 


For the fillers listed, positive tests will be obtained in | 


the procedural sections indicated. See also Additional 
Information. 


Calcium carbonate—CO, (1), Ca (4). 


Calcium carbonate with magnesium hydroxide or carbonate— | 


Calcium sulfate—Ca (4), SOs (4). 

Calcium sulfite—SOz (1), Ca (4). 

Barium carbonate—CoO, (1), Ba (4). 

Barium sulfate—Ba (6), SOz (5). 
Lithopone—Sulfide (1), Zn (4), Ba (6), SO. (5). 
Zinc oxide—Zn (4). 

Zine sulfide—Sulfide (1), Zn (4). 

Titanium dioxide—Ti (2), or (7). 


Titanium dioxide-barium sulfate—Ti (2) or (7), Ba (6), SO, - . 
(5). ; 
Titanium dioxide-calcium sulfate—Ti (2) or (7), Ca (4), SOs — 


(4). 
Satin white (coating)—CO, (1), Al (4), Ca (4), SOx (4). 
Clay—Al (5) and (7), SiOz (5). 
Tale or asbestine—Meg (6), SiOz (5). 
Diatomaceous earth—SiO> (5). 


ADDITIONAL INFORMATION 


The analysis can be considerably simplified if it is 
desired only to establish the presence or absence of a | 


particular filler. 


The use of sulfides as filling or coating materials in © 


the paper industry is restricted to zine sulfide alone or 
in combination with BaSO. (lithopone). 
test for zinc in the absence of sulfide indicates the use 
of zinc oxide in the paper. A combination of the oxide 
and sulfide cannot be identified as such. The amount 
of zinc pigments in paper can be determined by TAPPI 
Standard T 438 m. The use of sulfites is restricted 
to calcium sulfite. 

Most commercial fillers contain impurities which 


may lead to incorrect conclusions if only small amounts | 
or traces of constituents are found. For example, | 
satin white may contain carbonate; clays, especially | 
domestic clays, contain a small quantity of titanium — 


and clays may also contain calcium and magnesium; 


titanium dioxide may contain small amounts of alumi-— 


num and sulfate; calcium fillers may contain mag- 
nesium; sulfide and sulfite fillers usually contain 
sulfates. 

The common use of alum in papermaking leads to 
the presence of aluminum compounds in appreciable 
quantities, even when fillers are absent. Small quan- 
tities or traces of calclum, magnesium sulfates, ete. 
are observed in many papers containing no filler and 
are derived from the mineral constituents of the pulp 
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or left in the paper before drying, particularly from a 
mill in which the water is hard. 

Carbonates together with considerable acid-soluble 
calcium indicate the presence of calcium carbonate 
which may exist as chalk or whiting. If HCl-soluble 
magnesium is also present, a mixture of calcium and 
magnesium carbonates is indicated. A combination 
of barium and carbonate may exist as witherite. Bar- 
jum in this form will be shown in the HCl-treated por- 
tion of the ash since barium sulfate is insoluble in dilute 
HCl. 

A positive test for acid-soluble sulfates and calcium 
indicates the use of calcium sulfate as crown filler, 
gypsum, or satin white, etc. If considerable HCI- 
soluble aluminum is also present in the coating, the 
mineral used may be satin white. If carbonates are 
used in conjunction with sulfides, there may be a posi- 
tive test for sulfates when none are present. 

A positive test for calcium and sulfite indicates the 
presence of calcium sulfite. 

The presence of considerable Magnesium and silicate 
indicates the use of tale, agalite, or asbestine. Silica 
may also indicate the presence of diatomaceous earth. 
The characteristic diatom forms may be readily recog- 
nized on microscopic examination. 

The residue from the portion of the ash treated with 
concentrated H2SO, may be clay, tale, diatomaceous 
earth, or a mixture of these substances. A positive 
test for aluminum indicates that clay was used. 

Barium sulfate (barytes or blanc fixe) is indicated 
by the formation of a precipitate on the dilution of the 
H;SO, solution and by a positive flame test for barium 
on the residue. 

Titanium may be present as titanium dioxide alone 
or mixed with barium or calcium sulfates. Titanium- 
barium mixtures are not likely to be found in paper 
made in North America, but titanium-calcium mixtures 
may be found in papers made in America and abroad. 

Any of these may be used in conjunction with other 
fillers—for example, with clay. The quantitative de- 
termination of titanium pigments in paper is given in 
TAPPI Standard T 439 m. 

A microscopic examination of the ash (see TAPPI 
Standard T 488 sm) usually proves to be a useful ad- 
junct to chemical analysis, and if possible should be 
attempted. 

The main changes of this revision are in section (4) 
of the procedure. Other changes are editorial. 
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THWING-ALBERT 
PAPER TESTING EQUIPMENT 


With the experience of over half a century of fine 
instrument making, we make sixty-six paper testing 
instruments, modifications, and major accessories for 
standard testing instruments—many of them adopted 
by —TAPPI—ASTM—AAR—GIA—PI—JAN—FED. 
SPECS. 


Elmendorf Tearing Testers 
Basis Weight Scales 
Precision Sample Cutters 
Alfa Cufter 


Electro-Hydraulic Tensile Testers 
Pendulum Type—Electronic Type 
Zero Span Grips 
Grips for every purpose 
Clark Softness-Stiffness Tester 
Handle-O-Meter 
Inkometer 
T-A-C Testei 


Pulp Classifier—4, 2 & 1 screen 

Penescope Penetration Tester 
Fotosize Tester 
Vapometers 


Vicatester (Plastisol Tester) 
McLaurin Gummed Tape Tester 
Spencer Impact Attachment 
Formation Tester 
Dryer Roil Pyrometers 
Modulus of Rupture Tester 
Egan Slip Tester 
Squibb Viscometer 


Special instruments made to order 


THWING-ALBERT INSTRUMENT COMPANY 
5383 Pulaski Avenue 


Philadelphia 44, U.S.A. 
#164 


Greater Production of 
Higher Quality Pulp 


ein Less Time 
e at Lower Cost 


This is the end result of the various processes 
and equipment which we have installed in pulp 
mills throughout North America. Send us de- 
tails of your requirements. 


Chemipulp Process Inc. 


Chemipulp Process Ltd., 253 Ontario St., Kingston, Ont. 
9 


Pacific Coast Representative 
A. H. Lundberg, Inc., P. O. Box 186, Mercer Island, Wash. 


Watertown, N. Y. 
Associated with | 
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RC 273. Plybond Strength of Paperboard 
(Using Jumbo Mullen Tester ) 


This test is designed to measure the force required to rup- 
ture a sample of paperboard at the weakest layer. 


Apparatus 

Jumbo Mullen Tester 
Brass disks, '/;5 in. thick and 2°/;, in. diameter 
Annular brass disks 1/15 in. thick, 3 in. outer diameter and 
1°/; in. inner diameter 
Steel sleeve about 23/, in. inside diameter, !/2 in. high and 
1/, in. thick 
Means of cleanly cutting an annular sample of 2°/i¢ in. 
outer diameter and 13/s in. inner diameter 


ANNULAR DISK 


SOLID DISK 


METAL SLEEVE 


SLEEVE 


SOLID DISK 


SAMPLE 
ANNULAR DISK 


DIAPHRAGM 


CROSS SECTION OF SAMPLE-AND-DISK ASSEMBLY DURING TEST 
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Procedure 

Cut a sample of the board to be tested, 14 in. long by 3 in. 
wide. 
sure sensitive tape without pealing the protective liner. 
From this strip cut four annular specimens for testing. Peel 
one of the protective liners from each sample and press lightly 
to one of the solid disks; then peel the other liner and place 


an annular disk on the other side, using the hole in each for | 


alignment. 
Press the sample between the disks under about 100 p.s.i. 


A convenient means of doing this is the sample clamp of the » 


Mullen tester itself. A pile of a dozen samples may be 
pressed at one time. 

Place one sample on the lower platen of the Mullen tester 
with the annular disk down and centrally located so that the 


hole in the disk is aligned with the hole in the platen. Place } 


Cover each side with a strip of 3-in. double-face pres- } 


Se eee 


the steel sleeve upon the annular disk and clamp in place with | 
the upper platen. Operate the tester until the expansion of f 
the diaphragm against the solid disk ruptures the sample-. 


Use the 0 to 200 p.s.i. gage. 


Read the maximum pressure in the usual manner, and note 
Any indica- - 


the location of the rupture if this is of interest. 
tion of failure of the tape bond invalidates a test. 


Since the area of contact between diaphragm and solid disk 


varies according to the pressure, do not calculate the pressure 
per square inch of sample, but report the results as gage 
readings, in pounds per square inch. 


Contributed by: J. Donahue and W. Verseput, Continental Can Co., Ine. 
Robert Gair Paper Products Group, Uncasville, Conn. 


This is a Routine Control Method and should not be considered as a Stand- - 


ard in any way. 


Corrections may be made before loose-leaf publication. . 


Comments will be welcome and should be sent to A. J. Winchester, TAPPI. . 


155 E. 44th St., New York 17, N. Y. 


RC 274. pH of Paper 


This method is a quick control test for measuring the 


pH of paper by means of successive spots of buffered indicator » 


solutions applied to the paper. It avoids hydrolysis and 


other effects sometimes encountered in normal extraction || 


procedures. 


Materials 


Buffered indicator solutions covering the desired pH range. . 


Unbuffered indicator solution. 
portable arrangement. 


Figure 1 shows a convenient 


* Note: Solutions of the composition described can be purchased from 
the Hartman-Leddon Co., 5821 Market St., Philadelphia 39, Pa. These 
solutions will contain a biocide for their preservation against bacteria. 
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_ Preparation of Indicator Solutions 
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(a) For testing papers in the 3.8 to 5.4 pH range: Weigh 
out 10.210 g. potassium acid phthalate and transfer quanti- 
tatively to a 1000-ml. volumetric flask. Add to the flask 
about 500 ml. distilled water and the amount (see Table 1) 
of standard acid of alkali required to give the desired pH. 
Use a buret for this volume measurement. When all of the 
potassium acid phthalate (KHC,.H.0,) has dissolved, add the 
40.0 ml. of 1% bromeresol blue (Table I) and dilute with dis- 


| tilled water to the 1000-ml. mark. 


Table I. Quantities Required for One Liter of Indicator 
Solution Using 10.210 G. KHCsH.0, in Each 


To be added, ml. 


; 1% 

Desired 0.1000 M 0.1000 M romer Fina 
bi HCLa NaOHe : Pe AE Rips 
3.8 26.00 Oe: 40.0 1000 
4.0 Wa 4.0 40.0 1000 
4.2 BH 0) 40.0 1000 
4.4 75.0 40.0 1000 
4.6 bi 40.0 1000 
4.8 177.0 40.0 1000 
Bs Sooke 40.0 1000 

: 300 40.0 1000 
Unbuffered? dia 40.0 1000 


a If the standard acid and alkali on hand are not exactly 0.1000 molar, 
calculate and use the equivalent quantity of the available standard solutions. 

b This solution is to contain no KHCsH:O,. Adjust to 4.6—4.8 with mini- 
mum acid or base. 


(6) For testing papers in the 2.8 to 4.6 pH range: Prepare 
suitable buffers using information available in any standard 
chemistry handbook. Use bromphenol blue as indicator. 

(c) For testing papers in the 5.4 to 7.0 pH range: Prepare 
suitable buffers using information available in any standard 
chemistry handbook. Use bromcresol purple as indicator. 


Test Procedure 


Place a drop of unbuffered indicator solution on the paper 


_sample. Around it, in a circle, place a drop of each of the 


buffered indicator solutions and note which color matches 
that of the unbuffered drop. This is the pH of the paper. 
Notes and Explanation 


The buffering action of these eight solutions is strong 
enough so that when a drop is placed on most papers the 


| pH of the solution does not change and hence the color or 


shade of the drop will remain unchanged. The ninth bottle 
contains 0.04% bromcresol green adjusted to the neutral 
color and pH (4.6-4.8) but containing no buffer salts. There- 
fore, when this solution is placed on paper, it assumes the 
pH of the paper. This pH is determined by noting which 


_ drop of buffered solution on the paper matches the color of 


the unbuffered indicator solution. 

If two or more of the buffered solutions turn the same color 
when dropped on a piece of paper, this indicates that the 
paper contains so much acid or alkali that it overpowers the 
buffer salts in the solutions. With such paper this method 
cannot be used. The color of some colored papers, especially 
the highly colored ones, obscures the color differences between 
the indicator spots and therefore makes the test less easy or 
impossible to carry out. 


Submitted by Joun W. Easres, Research Associate, Chemical Research 
Division, Scott Paper Co., Chester, Pa. 


This is a Routine Control Method and should not be considered as a 
Standard in any way. Corrections may be made before looseleaf publica- 
tion. Comments will be welcomed and should be sent to A. J. Winchester, 
TAPPI, 360 Lexington Ave., New York 17, N. Y. 


Eleventh Testing Conference 
Pantlind Hotel, Grand Rapids, Mich. 


Sept. 27-29, 1960 


Tappi January 1960 Vol. 43, No. 1 


Insert shows how 
shredder is con- 
nected to one 
Plant’s present 
Pneumatic waste 
pick-up system. 


@ Why waste valuable working space and create hazards 
hoarding reclaimable stock? Now it is easy to quickly shred 
all sizes and shapes of sheet corrugated or set-up corrugated 
boxes with an Industrial Heavy Duty Shredder. Will even 
convert double-double corrugated to random 14” to 2” wide 
shreds ready for baling. 


Baled paper is compact, easier, faster to handle. It takes up 
less than half the space of bundled stock, and can be sold 
instead of burning or hauling away. “Initial purchase and 
installation costs of the entire system will be regained in 
roughly one year thru reduction of labor in scrap handling.” 
These push-button controlled shredders can also be con- 
nected direct to pneumatic pickup systems or belt conveyors. 
Available in two sizes, 3914” throat and 58” throat. Both 
models are equipped with individual motor driven crushers 
which squash fully assembled boxes and shred them in one 
operation. Also available with single conveyor belt for 
shredding flat stock. 

We'll gamble that an Industrial Shredder will add efficiency 
and improve house keeping in your plant. FULL SIZE 
DEMONSTRATOR AVAILABLE — MAKE RESERVA- 
TION FOR TRIAL USE. 


INDUSTRIAL SHREDDER 


AND CUTTER COMPANY 
128 MILL STREET SALEM, OHIO 
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LOCAL SECTION ACTIVITIES 


Meeting Calendar 


January, 1960 


21 


21 


29 


Kalamazoo Valley Section, Harris Hotel, Kalamazoo, 
Mich., Papermakers’ Get-Together. 

Lake Erie Section, Cleveland Engineering and Scien- 
tific Center, Conference on Pulp and Paper Testing 
Equipment and Methods Including Laboratory Coat- 
ing and Sheetmaking Techniques. 

Empire State Section—Eastern District, Queensbury 
Hotel, Glens Falls, N. Y., Executives Night. 
Delaware Valley Section, Engineers Club, Philadel- 
phia, Pa., Operations Research Panel. 

Southeastern Section, Jacksonville, Fla. 

Pacific Section—Golden Gate District, visit to Cali- 
fornia Forest Products Laboratory, 3:30-4:00 p.m. 
Dinner at Hotel Claremont 6:00 p.m. 

Gulf Coast Section, Stafford Hotel, Tuscaloosa, Ala. 


February, 1960 


2 


Chicago Section, Chicago Bar Association, 29 8. 
LaSalle Street, Chicago, Ill., “Adhesives.” 

Ohio Section, Colony Restaurant, Swifton Center, 
Cincinnati, Ohio; plant tour through Formica, Div. 
of American Cyanamid. 

Empire State Section—Northern District, “Color.” 
Ohio Section—Indiana District, plant tour to be an- 
nounced. 

Empire State Section—Eastern District, “Synthetic 
Fibers” (tentative). 

Lake Erie Section, Colton Chemical Co., 6626 Union 
Ave., Cleveland, Ohio, plant tour. 


March, 1960 


1 


8 


17 


17 


18 
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Chicago Section, Chicago Bar Association, 29 S. 
LaSalle St., Chicago, IIl., ‘Folding Cartons.” 

Lakes States, mill visit to Bergstrom Paper Co., 
Neenah; dinner at Menasha Elks Club. Theme: 
“Statistical Methods Application in the Paper In- 
dustry.” 

Empire State Section—Metropolitan District, ‘“Coat- 
ing.” 

Empire State Section—Northern District, “Strength 
Development in Paper.” 

New England Section—Eastern District, Armand’s 
Restaurant, Route 9, Framingham, Mass. 

Ohio Section, Manchester Hotel, Middletown, Ohio, 
“Two-Phase Flow in a Wet Web,” Speaker: Joe 
Parker, Beloit Iron Works. 

Ohio Section—Indiana District, Marott Hotel, 
Indianapolis, Ind., Panel Discussion, to be an- 
nounced, 

Empire State Section—Kastern District, Junior 
Awards Contest. 

Lake Erie Section, Cleveland Engineering and Scien- 
tific Center, ‘“Off-Machine Coating with Emphasis on 
Waxing and Barrier Types and Base Paper Require- 
ments.” 

Kalamazoo Valley Section, Inman’s Restaurant, 
Galesburg, Mich., “Graphic Arts.” 

Gulf Coast Section, Cove Hotel, Panama City, Fla. 


Virginia-Carolina Section, John Marshall Hotel, | 


Richmond, Va. 
Southeastern Section, Columbia, S. C. 
Delaware Valley Section, Benjamin Franklin Hotel, 


Philadelphia, Pa., 1960 Phildelphia Graphic Arts ] 


Conference. 

Golden Gate District—Pacific Section, “Recent Ad- 
vances in Materials Handling,” 4:00 p.m., mill visit 
to Nulaid plant. Dinner at Cottage Restaurant, 
San Leandro, 6:00 p.m. 


April, 1960 


5 Chicago Section, Chicago Bar Association, 29 S. | 
LaSalle St., Chicago, Ill., ““Corrugating.”’ 
8 New England Section, Management Night. 

12. Ohio Section, Miami University, Oxford, Ohio, tour | 
of the new paper school. Subject: ‘““High Polymers,’ | 
Speaker: H. E. Whiteacre. ‘| 

12 Lakes States Section, dinner, location to be an- 
nounced, C. J. West Awards. = 

12 Empire State Section—Metropolitan District, ‘““Pack-- 
aging.” 

14 ine State Section—Northern District, Junior — 
Award Night. 4) 

15 Pacific Section, Everett, Wash., Shibley Award 
Meeting. 

19 Ohio Section—Indiana District, plant tour to be an- 
nounced, ‘‘Coating.”’ Speaker: Brag Golding, Pur- 
due University. 

21 Empire State Section—Eastern District, Symposium, 
“Wet End Machine Operation.” : 

21 Kalamazoo Valley Section, Inman’s Restaurant, 
Galesburg, Mich., “Stock Preparation.” 

28 Delaware Valley Section, Engineers Club, Phila- 
delphia, Pa., E. J. Albert Award Program. 

May, 1960 
3 Chicago Section, Chicago Bar Association, 29 8. _ 
LaSalle St., Chicago, Ill. 

5-7 Pacific Section, Bellingham, Wash., or Harrison Hot 
Springs, Annual Meeting. 

10 Pacific Section—Golden Gate District, Hotel Clare- 
mont, Berkeley, Calif., True Memorial Lecture. 

12. Kalamazoo Valley Section, Harris Hotel, Kalamazoo, 
Mich., Recognition Night, WMU Awards. 

12 Empire State Section—Northern District, Annual | 
Ladies’ Night. 4 

12 Ohio Section, Hartwell Country Club, Cincinnati, | 
Ohio, Ladies Night. 

13 Gulf Coast Section, Jung Hotel, New Orleans, La. 

13 Empire State Section—Metropolitan District, Ladies’ | 
Night. ; 

17 Ohio Section—Indiana District, Marott Hotel, 
Indianapolis, Ind., ‘Testing.’”’ Speaker: Arthur 
Dresfield, The Glidden Co. 

20-21 Virginia-Carolina Section, Wilmington, N. C., mill | 
visit to Riegel Paper Corp., Acme, N. C. 
20-21 Southeastern Section, Savannah, Ga. 

21 Empire State Section—Eastern District, Annual 
Ladies’ Night. 

27 ~—-Delaware Valley Section, Beloit Eastern, Downing- © 


town, Pa., tour and outing. 
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June, 1960 


3-4 New England Section, Chatham Bars Inn, Chatham 
Mass., Spring Meeting. 

10-11 Empire State Section, Whiteface Inn, Whiteface, 
N. Y., Annual Meeting. 

17-18 Maine-New Hampshire Section, Mountain View 
House, Whitefield, N. H., Annual Meeting. 

21 Kalamazoo Valley Section, Annual Golf Outing, Gull 

Lake Country Club. 


September, 1960 


To be announced. 
Pacific Section, Salem, Ore., “Modernization.” 


Chicago Section 


___ Following is a brief summary of the November meeting of 
| the Chicago Section of TAPPI. The meeting was held No- 
vember 2 at the Chicago Bar Association. 

) ~. The subject of this second meeting of the season pertained 
5 to “New Trends in Corrugated Printing.” Bernard Rataj, 
vice-president, Triangle Container Corp., was program chair- 
man and arranged a panel of 3 speakers. 

Don Ellinger, Downing Box Co., spoke on ‘““The Dorr Rapi- 
_ Die Register System for Printer-Slotters.”’ 

Les Mendlin, Continental Can Co., covered “New Aspects 
in Corrugated.” 

Jim Carr, Greenwood Engineering Co., talked on the 
“Greenwood Five-Color Printer-Slotter.”’ 

The talks were well received by the more than 80 people in 
|) attendance. The talk by Mr. Ellinger covered a new method 
| for rapid die mounting which assures accurate register and 
| eliminates use of staples. Mr. Carr used slides in showing and 
discussing the basic principles of the Greenwood “Victory” 
printer-slotter. 

A question-and-answer period concluded the evening’s 
meeting. 

M. H. Mryerr 


Delaware Valley Section 


; Philadelphia Graphic Arts Conference 


The 1860 Philadelphia Conference of the Graphic Arts 
Industry will be held at the Benjamin Franklin Hotel in 
Philadelphia on Saturday, March 26, from 8 a.m. to 5 p.m. 

This conference will commemorate the 270th anniversary of 


Planning for the Philadelphia Conference of the Graphic 
Arts Industry to be held at the Benjamin Franklin Hotel 
on March 26, 1960, are (l. to r.): G. Boger, chairman of 
the Delaware Valley Section of TAPPI; A. Moss, publicity 
chairman; Henry Smaine, TAPPI treasurer; A. Saindon, 
vice-chairman of the TAPPI section; Mr. Coyle, banquet 
manager of the hotel; H. Harcke of Graphic Arts, Inc.; 
Phil Cerasoli of TAPPI and Frederic Dannerth 
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the founding of the paper industry in America by Wilhelm 
Rittenhaus and the 275th anniversary of the founding of the 
first print shop in the Middle Colonies by William Bradford. 

This bigger and better Third Annual “Philadelphia Con- 
ference” is expected to establish the conference as an annual 
Philadelphia event growing larger each year and promoting 
greater mutual understanding and cooperation between paper- 
makers and the graphic arts industry. 

Preconference registration fee is at the bargain price of 
$7.50 versus $10 at the conference. 

Send advance registration fee to Henry Smaine, P. H. 
Glatfelter Co., Spring Grove, Pa. 


The Albert Award 


The Albert Award is an annual competition sponsored by 
the Delaware Valley Section of the Technical Association of 
the Pulp and Paper Industry. 

This competition consists of the presentation of papers on 
original work of technical nature by young persons actively 
engaged in the paper industry, chemical suppliers to the pulp 
and paper industry, and pulp and paper mill equipment sup- 
pliers. It is considered that the monetary awards in them- 
selves are secondary and merely a means of stimulating com- 
petition. The true value of the competition lies in the train- 
ing, experience, and practice gained by the contestants in plan- 
ning and executing the work, and in preparing and presenting 
the papers. These values are received, not alone by the 
winner, but are shared by every participant. 

Qualification of Competitors: The Albert Award competi- 
tion is open to every young person actively engaged in some 
phase of the pulp and paper industry, chemical suppliers to the 
pulp and paper industry or manufacturers of equipment for the 
pulp and paper industry. Since the primary purpose of the 
competition is to benefit the younger members of the industry, 
those in supervisory positions or those who have gained matur- 
ity through considerable experience, such as technical di- 
rectors, chief chemists, experienced research chemists, dis- 
trict managers, supervisors and the like are not considered to 
be eligible participants. The executive committee of the sec- 
tion, however, has the authority to determine eligibility in 
individual cases. 

Subject Matter for Papers: The participant may choose his 
own subject on some technical aspect of the manufacture of 
pulp and paper, and associated with some operation, process, 
or investigation in which he has been concerned in the course 
of his employment. 


Preparation of Papers: Since it is the intention of the sec- 
tion to publish all suitable Albert Award papers in Tappi as 
well as other trade journals, it is suggested that the contestants 
follow the form outlined in the TAPPI Year Book in the 
section entitled, “(Regulations Governing Manuscripts.” In 
view of the projected publication of the papers, we request 
that clearance for such publication be obtained by each en- 
trant, from his employer. However, such clearance, is not 
a prerequisite for entry. For those not having access to a 
TAPPI Year Book, the information may be obtained by con- 
tacting the Award Chairman, Joseph A. Paciello, E. I. du 
Pont de Nemours & Co., 1616 Walnut St., Philadelphia 3, Pa. 
The Award Chairman or the Section Secretary will be happy 
to supply any other information desired, as well. 

The length of the Albert Award papers should not exceed, 
approximately, 20 min. presentation time. 

Each contestant should submit to the Section Secretary, 
Thomas Czepiel, Scott Paper Co., Chester, Pa., four copies of 
his paper by the section meeting date, March 26, 1960. This 
will permit the judges to review adequately the paper prior to 
their presentation. It is desirable that each contestant de- 
clare his intention to participate in the competition, in writ- 
ing, by March 1. 

Papers to be eligible for the Award must be presented in 
person by the author at the regular meeting of the section, 


Engineer’s Club, 1317 Spruce St., Philadelphia, Thursday, 
April 28, 1960. 

Judging of Papers: The papers will be judged by a com- 
mittee of three, to be appointed by the section chairman prior 
to March 26, 1960. Papers will be judged on the following 
points: (1) Planning, resourcefulness, and originally ex- 
hibited in the execution of the work described. (2) Organiza- 
tion of the paper. (3) Presentation of the paper. These 
points of consideration are arranged in descending order of 
their weighting by the judges. 

Nature of Award: The Albert Award shall consist of a first 
prize of $100, second prize of $50, and third prize of $25. 

In addition, the winner will have his name engraved on a 
plaque to remain in his possession until the following year’s 
competition. It is suggested that this plaque be displayed 
suitably and prominently at the winner’s place of employ- 
ment. 

Each contestant, including the winner, shall receive a suit- 
able token of his satisfactory participation, the nature of 
which shall be determined by the executive committee. 

Announcement of the winner and presentation of the award 
shall be made at the end of the section meeting on April 28, 
1960. 


October Meeting 


The Delaware Valley Section of TAPPI met for its monthly 
meeting on Oct. 22, 1959, at the Engineer’s Club in Philadel- 
phia. The feature presentation was a talk by Otto Berggren, 
field service engineer for the Huyck Felt Co., on the instru- 
ments developed by Huyck for measuring the running per- 
formance of felts. 

Mr. Berggren received his degree from the paper school of 
the New York State College of Forestry and has worked 
closely with operating papermakers throughout the United 
States developing practical methods for improving felt per- 
formance and press section efficiency. 

Mr. Berggren first discussed the application of the beta 
ray gage to the measurement of water removal in the press 
section of paper machines and related it to over-all felt- 
press efficiency. Actual mill results were used to explain in 
detail the application of this device. 

The Huyck-Smyth porosity tester was next described as the 
only portable device available for the measurement of run- 
ning felt porosity. Not only is this instrument capable of de- 
tecting filled up streaks in felts, but it also enables practical 
papermakers to predict to a high degree of accuracy the end 
point in the useful life of felts. 

Mr. Berggren also described the electronic draw speed indi- 
cator which has proved very successful in tuning up all types of 
paper machines. This device is capable of giving instan- 
taneous speed readings on 
the various machine com- 
ponents that enable the 
rapid detection of slippage 
and/or discontinuous load- 
ing. The Kenwood Felt 
measuring wheel, frequently 
used in conjunction with 
the electric draw speed in- 
dicator, was also explained 
as capable of providing felt 
stretch-curve measurements 
around the entire machine. 

Field results obtained 
with the Huyck meter were 
also discussed. This device 
provides a quick and accu- 
rate means of determining Otto Berggren of the 


actual felt tensions at var- Huyck Felt Co. speaking 
ious positions on the to the Delaware Valley 


: Section of TAPPI at its 
machine and offers a con- October, 1959, meeting 
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venient method for pinpointing areas of excessive tension. 
Mr. Berggren’s talk was concluded with a question-and- 
answer period, 


Question (KK. L. Fischer): Can felt life be improved by the use 
of continuous felt washers? 

Answer: Generally yes, but how much felt life can be 
lengthened by continuous washing is difficult to predict. 

Question (R. E. Rogers): Have you studied felt porosity as 
a function of running felt tension? 

Answer: No, although work of this type is in progress. 


New England (Eastern District) 


The November meeting of the Eastern District of the 
New England Section of TAPPI was held on the ninth at 
Armand’s Beacon Terrace in Framingham, Mass. There 
were 107 members present. 

Edward J. Forbes, coordinator of corporate product plan- 
ning for Itek Corp., spoke on ‘New Product Opportunities 
for Paper Makers and Coaters in Information Technology.” 
An abstract of his talk follows: 

Seated at the head table with the speaker were Roger 
Wiewel, chairman; John Wendell, vice-chairman; Philip 
Slayton, treasurer; Albert Lamoureux, secretary: Thomas 
Allan and Thomas Sargent of the Executive Committee, all of 
the Eastern District and John Lewis, chairman, and Alex 
Hutton, treasurer, both of the New England Section. 

The next meeting of the New England Section will be on _ 
April 8, 1960, with Alfred Nissan of Rensselaer Polytechnic ~ 
speaking on ‘Some Aspects of Hydrogen Bonding.” 

Mr. Forbes’ talk was well received and was followed by a | 
lively question-and-answer period exploring present oppor- ~ 
tunities, prospects, and limitations of the various systems of 
reproducing, storage, and retrieval of information. 

The next meeting of the Eastern District of New England 
TAPPI was announced for Jan. 11, 1960, at Armand’s Beacon 
Terrace with a speaker from Synco Resins talking on “Beater 
Additions of Phenolic Resins.” 

James G. Miller head of the Biology Dept. of Arthur D. 
Little, spoke at the September 14 meeting. Dr. Miller talked 
on ‘“‘The New Food Additive Amendment to the Federal Food 
Drug and Cosmetic Act.” 

There were 116 present at the September meeting. Roger 
Wiewel was confined to his home with the grippe and asked 
John Wendell to preside. Whit Strecker spoke of our great 
loss and asked for a minute of silence out of respect for William 
T. Kirby, loyal and able treasurer of the New England Sec- 
tion. 

A. C. LAMOREAUX 


New Product Opportunities for the Papermaker and Paper Coater— 
Abstract 


Edward J. Forbes 


Tue new graphic information handling area and Itek’s 
general technical capabilities (optical, photographic, elec- 
tronic, and mechanical) were briefly described: Itek-Boston 
being principally engaged in advanced development work in 
the reconnaissance and data reduction field: Photostat 
(Rochester) with the marketing of photostat papers and 
machines, and office copying, duplicating and microfilming 
equipment; Itek-Palo Alto with aero-space technology— 
particularly dynamic stability and thermodynamic analyses of 
space vehicles. 

Itek is basically interested in the development of simple, low 
cost techniques for graphic information handling—particu- 
larly the storage and retrieval of information. 


Epwarp J. Forsns, Corporate Product Planning, Itek Corp., Waltham, 
ass. 
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_ +0day, Many basic paper products almost meet many needs 
in this area but the new high speed retrieval and print-out 
machines do seek new paper characteristics. We expect that 
paper will again prove its ability to give the customer ade- 
quate quality at the lowest possible price in direct competi- 
tion with other possible image carrier materials. 

New technology certainly is becoming increasingly im- 
portant to paper manufacturers: for example, not many 
years ago photoconductive layers were laboratory curiosities 
prepared by evaporation and_ single crystal techniques. 
Now we find a negative-positive paper being used to make 
hard copy enlargements from selected microfilm images and 
paper companies are actively investigating the application 
of new photoconductive layers in water emulsion at a cost 
near that of the finish used in book and Bible papers. 

General characteristics of this industry as reported in the 
last U. S. census of manufacturers show that in 1954 $11 
billion of paper, pulp, and allied products were shipped, and 
of this $4.5 billion was value added by manufacture. 

If sales of paper, pulp, and allied products are correlated 
with gross national product, it can be seen that since 1947 
this industry has grown at a rate slightly greater than gross 
national product but net profit has dropped from 9.9% in 
1947 to 4.8% in 1952—a much higher decrease in net profit 
than that experienced by all U. S. industry during the same 
period. 

In fact, $562 million profit was earned on $5.7 billion sales 
in 1947 versus $408 million profit on $10.6 billion in sales in 
1952. 

These statistics suggest that the paper manufacturer should 
seek higher profit through higher productivity per employee. 
For some manufacturers this may well be achieved by produc- 
ing a more costly product—e.g., coated papers—papers 
which would be very useful and economical for graphic in- 
formation handling purposes. 

Certainly modern papermaking techniques and technology 
involve a thorough understanding of the basic sciences, 
particularly physics and chemistry. This in turn leads to 
the development of all kinds of papers, films, foils, cloths, 
synthetic resins, and other components. If paper is examined 
as a base (or carrier) for a special coating, we find that there 
are today thousands of paper coatings and laminates which 
are merchandised through paper industry channels. 

These coatings are sensitive to light, to a magnetic field, 
to current, and to pressure. Other useful coatings are abra- 
sive, carbon, and stencil. 

There are five basic types of coated paper that have special 
functional values: coated chart papers, magnetic papers, 
electrically conducting papers, plasticized papers, and photo- 
sensitive papers (e.g., blueprint and diazo). The methods 
of recording information on each of these papers were de- 
scribed, limitations noted, and some opportunities for im- 
proving the usefulness of some of these materials indicated. 

Today coated chart papers (recording instruments) work 
effectively with a moving hot stylus pen or a beam of high 
intensity light. Tomorrow, graphic reproduction systems 
may be based on: corona discharge with electrostatic print- 
ing, or electrolytic or solid state chemical systems. 

Magnetic paper tapes and sheets were introduced in the 
mid-1950’s but displaced in the 1950’s by stronger, higher 
priced, better quality magnetic coatings on plastic tape base. 
In the 1960’s new graphic storage and print-out techniques 
may turn to cheaper papers where recording speeds of 8 in. 
per sec. for 6000 cycles is desired. 

In spite of the fact that moisture is required for electrical 
current conduction, inert or reactive moving stylii systems 
offer interesting possibilities for new electrically conducting 
papers. With an inert stylus the point of contact current 
immediately makes a sharply defined stain with higher in- 
tensity achieved by higher voltage. The reactive stylus 
electrolytically plates or evaporates dark metal on white or 
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translucent paper. This system may be limited by surface 
static or voltage. 

The general competitive trend of the industry where better 
new products have replaced old established products is 
ulustrated by for example, pressure-sensitive coated papers 
and films have largely replaced cloth-backed products; 
plastic magnetic tapes have replaced wire and metal for sound 
and instrument recording; more convenient Diazo papers 
have largely supplanted blueprint papers; conducting pa- 
pers are beginning to show interesting applications in the 
facsimile and message field, and photoconducting papers 
eventually may compete with established photocopy papers. 

It is concluded that opportunities do exist for the paper 
base and coating manufacturer to develop substantial new 


products especially for the graphic information handling 
field. 


Golden Gate District 


The December 1 meeting was held at Sabella’s Capri Room 
on Fisherman’s Wharf. 

Approximately 75 men attended a most interesting panel 
discussion on Federal Food Additive Legislation at 3:30 p.m. 
Ralph W. Fogleman, manager of Hazelton Laboratories, 
Menlo Park, acted as moderator and the members of the 
panel were R. C, Nelson of the Legal Department of Crown 
Zellerbach Corp. and R. G, Mispley of the Manufacturing 
Department of Crown Zellerbach. The present position of 
the FDA was given by these men anda lively hour of questions 
and answers developed. 

This was followed by a cocktail hour at 5:30 and then 95 
men attended the dinner meeting. 

Howard Baumgarten, corporate economist, Crown Zeller- 
bach Corp., presented an excellent paper on “The Economics 
of the Paper Industry” which was enhanced by the use of 
color slides. 

H. A. Harvey, Secretary-Treasurer 


Kalamazoo Valley Section 


The second meeting of the Kalamazoo Valley Section of 
TAPPI was held Nov. 12, 1959, at Inman’s Restaurant, 
Galesburg, Mich. Despite inclement weather caused by 
the first heavy snow fall this winter more than 100 guests 
were present to hear John A. Sheridan of the La Salle Manage- 
ment Consultants, Inc., Chicago, IIl., discuss “The 1959 
Labor Reform Law.” The program chairman for the 
meeting was W. R. Noel. 

Among the guests present were: 


P. E. Nethereut, National TAPPI, Secretary-Treasurer 

J. W. Field, National TAPPI, Local Section Liaison 

H. O. Ware, National TAPPI, Executive Committee 

V. E. Perry, Ohio Section, Chairman 

C. E. Eberly, Indiana District (Ohio Section), Chairman 

F. W. O'Neil, Empire State Section, Chairman 

H. E. Pratt, Maine-New Hampshire Section, Secretary- 
Treasurer 

H. J. Klauke, Chicago Section, Chairman 

C. M. Helm, Chicago Section, Ist Vice-Chairman 

R. R. Chase, Southeastern Section, Chairman 

R. A. Flick, Southeastern Section, Vice-Chairman 


Mr. Sheridan began his remarks by saying that his speech 
would deal with the most literal interpretations of the new 
labor law. He proceeded to outline a list of do’s and don’t’s 
concerning Management expenditures: 

1. Management should not give any employee anything 
of value over and above his regular compensation since wrong 
circumstances may now make such a loan or gift illegal. 
Testimonial-type dinners for the purpose of persuading em- 
ployees in their right to organize or not to organize also fall 
under this sanction. 


2. Management should not pay any money to a labor 

organization, officer, or employee thereof. 
3. Finally, management should not loan or give anything 
of value to any employee committee for the purpose of caus- 
ing such a committee to influence others in their right to 
organize or not to organize. 

Mr. Sheridan went on to give some specific exceptions to 
the above where: (1) the payment made to a union is in 
the form of a duly authorized dues check-off; (2) the payment 
was to a jointly administered company-union trust fund and, 
most important, (3) where the payment was to any employee 
whose regular duties include acting openly for the employer 
in labor and personnel matters. 

On the subject of picketing, Mr. Sheridan explained that 
extortionate picketing is illegal and punishable by a $10,000 
fine and up to 20 years in prison. Recognition or blackmail 
picketing is also illegal. No recognition picketing may take 
place where (1) the employees are already in a union and are 
living out the term of a contract or (2) within a period of 12 
months after the N.L.R.B. has held an election in which no 
union has been recognized. If neigher (1) nor (2) exist, the 
union may picket for a period of up to 30 days. At the end of 
30 days, recognition picketing must halt. Mr. Sheridan drew 
the conclusion that it will probably continue under these 
circumstances since all the union need do is show that it is 
“advising” the public that the employer is not organized. 
The union is thus engaged in “informational” or “educational” 
picketing. 

The balance of the talk was concerned with employer re- 
porting requirements under the new act, chief of which is 
the provision which requires management to report to the 
Department of Labor any agreement with any independent 
contractor where the contractor undertakes to persuade 
employees in their right to organize or not to organize. 
Any payment pursuant to such an agreement must also be 
reported. The major exclusion here would seem to be that 
the employer is not required to report the services of such a 
contractor by reason of his giving or agreeing to give advice 
to the employer. 

The balance of Mr. Sheridan’s speech emphasized that the 
new law has placed more responsibility than ever before on 
the shoulders of front line supervision for interpretation to 
employees of management’s aims, goals, and desires. 

W. L. Kite, Secretary 


Ohio Section 


One hundred and twenty Ohio TAPPI men attended the 
Oct. 15, 1959, dinner meeting at the Manchester Hotel, 
Middletown, Ohio. 

Speaker for the evening was Samuel Alfend, chief of the 
Cincinnati District of the Food and Drug Administration. 
Mr. Alfend’s talk covered the general purposes of the Food 
Additives Amendment of 1958 and the way the law was in- 
tended to cover indirect as well as direct additives to food. 
He described the type of information required in a petition 
seeking clearance for a given additive and the factors govern- 
ing the Administration’s evaluation of a petition. The wide 
interest in Mr. Alfend’s subject was evidenced by an extended 
discussion period following his talk. 

Program committeeman for this meeting was Gino Biasi 
of the National Diamond Corp. 


NoveMBER MEETING 


One hundred and seventy-two men attended the joint 
dinner meeting of the Ohio Section of TAPPI and Miami 
Valley PIMA, held at the Manchester Hotel, Middletown, 
Ohio, Nov. 10, 1959. 

The speaker for the evening, Edward C. Pandorf, senior 
engineer for the Cincinnati Gas and Electric Co., spoke on 
“Applications of Atomic Energy,” a subject of great impor- 
tance to the modern world. 
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Mr. Pandorf reviewed the history of discoveries in the field 
of radioactivity and atomic energy and described atomic 
structure and the mechanics of energy released by nuclear 
fission and fusion. He surveyed present-day industrial 
applications of atomic energy to the fields of medicine, biology, 
and agriculture with emphasis placed on increased usage in 
the future. Mr. Pandorf discussed the use of the heat of 
nuclear fission as a substitute for the carbonaceous fuels in 
present-day electric power production. Interesting slides 
illustrating modern-day atomic-electric power stations and 
their component equipment were shown. 

The keen interest in Mr. Pandorf’s subject was evidenced 
by an extended discussion period following his talk. 

Program committeeman for the meeting was Gordon 
Adams of the Diamond National Corp. 

Grorae E. Martin, Recording Secretary 


Empire State (Northern District) 


OcTOBER 


The fifth annual mill meeting of the Northern District 
took place on October 8 when over 100 members toured the 
J. P. Lewis Co. mill and the facilities of the Fiber Products 
Research Center, Inc., at Beaver Falls, N. Y. 

Dinner was served at Johnnie’s Inn, Deferiet, N. Y. 


John 7 Hudson, 


Left to right: Jr., vice-chairman, 
Northern District; Rudi Kutter, Beloit Tron Works; 
Derry Akeroyd, Beloit Iron Works; Russell C. Clark, 
chairman, Northern District; Michael Papesh, Beloit Iron 
Torks 


Virginia-Carolina Section 


NOVEMBER 


The following remarks were delivered by Henry Chesley, 
president, Wilson Paper Box Co., Richmond, Va., at the 
September 18 meeting of the Virginia-Caroline Section. 

When I first began to think seriously about what I might 
say on this occasion I jotted down a few opening remarks to 
the effect that it seemed strange that a manufacturer of paper 
cartons should be undertaking to address a group of technical 
experts in the paper and pulp industry, and, yet, material 
consideration of this situation developed the reasoning that 
the only possible excuse for the existence of a group such as 
yours is to improve product quality and to guarantee the 
continuance of such quality to those of us in the converting 
industry and to the ultimate consumers of paper products. 

I not only have a great interest in this subject from the 
standpoint of an executive in a converting industry, but, 
in addition, as the largest single stockholder in my company, I 
have a financial interest that is put in jeopardy at times by 
poor quality of paper and board. 


Vol. 43, No. 1 January 1960 Tappi 


It so happens that on the very day I first began to think 
about what I would say to you, I was confronted with two 
situations that brought this subject home to me in a very 
forceful manner. 


One of the instances involved a situation where we had 
sold a customer of long standing on the idea of changing the 
grade of paper that we were using as a wrap on his boxes. 
We had advocated this change because we felt we could make 
a better product and turn out a box that would have better 
appearance in self-service stores. We purchased 50,000 Ib. 
of white offset paper from a mill owned by one of the largest 
paper manufacturers. This paper came to us in approxi- 
mately 125 rolls and was sheeted and sent to a lithographer 
for printing four colors. When the job got under way, the 
lithographer called us and advised that he was running into 
terrible trouble with the paper. We sent one of our people 
| to look at the paper and found that scattered through the 
| run were sheets containing bad surface imperfections, fine 
creases, and bits of foreign material. When we contacted 
} the mill that furnished this material, they immediately 

_ started an investigation and the next morning told us that 
| they had discovered that rolls nos. 8 through 23 probably 
| had these imperfections in them. I would venture to say 
that the man who was responsible for allowing this paper to 
_ go out of their mill is a member of your organization or he is 
_ under the supervision of such a person. 


On the very same day, we received a shipment of 52 tons 
| of folding box board from another mill. This board was 
| supposed to be identical to 19 previous shipments that we 
| had received from this mill for the same grade in the same 
| size and for the same customer. The board was carefully 
# packed on skids, wrapped with waterproofing paper and, 
| apparently, had been handled with loving care. When we 
| put this lot of board into production, we found, to our amaze- 


f, ment, that over half of it had been run 0.038 thick instead of 


| 0.043 as called for. Unfortunately for us, we did not dis- 
) cover this lightweight board until we were well into the run, 
} with the result that the job had to be taken off the presses 
} and the remaining stock carefully checked for thickness. 
After it was sorted, we started up again to keep our customer 
in production but had to stop once more until the mill could 
furnish more board of the correct thickness. Then, for the 
_ third time, the job had to be put on the presses and the run 
' completed. 

I cite these two instances for the simple reason that I 
believe that sometimes we become so thoroughly involved 
with our scientific and technical affairs that we forget just 
why we were hired in the first place. I would suspect that 
none of us would hold our jobs had not the people who em- 

ployed us felt that by so doing we would make money for 
| the company—certainly not cost them money. 


| The two instances that I refer to cost my company over 
| $2800 and in the case of the paper supplier I have a sneaking 
suspicion that their loss ran in the neighborhood of $3000. 
| In the case of the board manufacturer, he involved us in a 
) loss that ran well over $1000 and certainly the mill must have 
suffered a larger loss, not to speak of the damage to goodwill 
, in both instances. 
It is a rather paradoxical situation that at this time when 
_we are confronted with the largest demand for paper and 
_ board and products made therefrom, that we are also con- 
| fronted with probably the most highly competitive market 
conditions that any of us have ever operated under. Our 
customers are demanding almost the impossible, particularly 
_ where high-speed automatic packaging machinery is involved. 
I can assure you with some degree of authority that unless 
our quality, both of raw materials and workmanship, can 
_ keep pace that we are in for serious difficulties. 
i The industry which I represent here tonight is confronted 
on all sides with competition from plastics, foils, and many 
other competing products. Our only salvation lies in the 
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strict standardization of our products and a rigid adherence 
to quality standards. The converter is completely helpless 
unless his board and paper sources maintain these standards. 
Many of you, like myself, have been connected with the 
pulp and paper industry for a good many years. The prog- 
ress we have seen from the old days when anything got by 
to the present day when quality standards demand the finest 
product, is almost phenomenal. With our present equip- 
ment it is possible to maintain quality in every step of our 
operation providing we can build quality into our personnel, 
both supervisory and productive. Those of us who do not 
maintain this quality are going to find that we will soon be 
out of business. 


I predict that in the next two decades we will probably 
see developed and manufactured products that we never 
dreamed of before. Whether they are made of paper or 
whether they will be made of competing materials lies al- 
most solely in the hands of people like yourselves. 


I, for one, am a great believer in people and I honestly 
believe that with the proper treatment of plant personnel 
that we can accomplish almost the impossible. The size of 
today’s investment in plant and equipment demands that 
each of us, individually, must keep pace with the technological 
improvements that we create, for certainly the mere creation 
of robotlike machines can never replace the intelligence that 
should be available in the men we employ to build and operate 
these machines. Without the men, the machines are merely 
worthless hulks of iron and steel. Asa converter, I am more 
and more aware of the stark necessity for the training and 
development of technically minded people in our industry. 
I trust that you who represent this technical group realize 
that you have an obligation not only to the management 
of your plants but to the investors in them. That is 
why you were hired in the first place and you should never 
lose sight of it. If America is to prosper and to maintain 
its capitalistic form of democracy, it will endure just so long 
as the general public can get what it demands—a quality 
product at a lower cost. 

Again, I would like to remind you that the product that 
we as converters turn out can never be any better than the 
raw materials that we work with regardless of the amount of 
effort we put forth. I, for one, am grateful for the technical 
advances that have been made and I can only plead with you 
to continue to make them, but most important of all, once 
an accomplishment is yours, never give up the effort to main- 
tain it. These are the things that have caused the pulp 
and paper industry to become one of the fastest growing 
groups in the world, and I predict with your help we will 
continue to be just that. 


Pacific Section 


The Pacific Section held its second meeting of the year at 
West Linn, Ore., November 17 and had as its theme ‘‘Coat- 
ing and Printing.” The technical part of the program held 
at the West Linn High School Auditorium began at 2:00 
p.m. and lasted till approximately 5:00 p.m. 

Gary Jones, Weyerhaeuser Co., Longview, moderated a 
very fine program and one with which he personally has much 
knowledge and intimate contact. Five papers were presented: 


1. “The Major Commercial Printing Processes,’’ by Wm. F- 
Cyrus, Crown Zellerbach Corp., West Linn, Ore. 

2. “Printing Inks,’’ by Arlon Reese, Interchemical Corp., 
Portland, Ore. 

3. “A Review of Coating Methods,’ by Dwayne Clark, 
Simpson Paper Co., Everett, Wash. 

4. “Coating and Printing of Paper,’’ by Charles Galusha, 
Crown Zellerbach Corp., West Linn, Ore. 

5. “Coating and Printing of Paperboard,’’ by Richard Cor- 
dingly, Weyerhaeuser Co., Longview, Wash. 


The social hour followed the meeting at 5:30 p.m. at the 
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embers at the Pacific Section Meeting (Il. to r.): Gary 
Jones, moderator, Weyerhaeuser Co., Longview, Wash.; 
Arlon Reese, Interchemical Corp., Portland, Ore.; Dwayne 
Clark, Simpson Paper Co., Everett, Wash.; Charles 
Galusha, Crown Zellerbach Corp., West Linn, Ore.; 
Richard Cordingly, Weyerhaeuser Co., Longview, Wash. 
Not shown is Wm. F. Cyrus, Crown Zellerbach Corp., 
West Linn, Ore., who was the first speaker 


Crown Zellerbach Hotel. A specially prepared buffet dinner 
at 6:30 p.m. was highlighted by our guest speaker, Milton 
Bell of Abbott, Kerns & Bell Co., who spoke on the ‘“‘Printing 
Industry.”’ He pointed out the problems connected with 
the user of various grades and qualities of paper and gave 
many examples of how his industry helped sell more paper 
and sell better grades of paper. 

Approximately 140 people participated in this meeting and 
Bob Gaiser, Crown Zellerbach, West Linn, did a very fine 
job making all the necessary arrangements. 

Rogsert Smyrue, Secretary-Tresaurer 


Printing Process—Abstract 
W. F. Cyrus 


Tue three principal printing processes, letterpress, 
offset lithography, and rotogravure, are described to provide 
background for the Pacific Section TAPPI meeting on “‘Coat- 
ing and Printing.” Through the use of slides, the processes 
are described in sufficient detail to indicate the fundamental 
differences between them, the means of producing tones, and 
an explanation of process color reproduction. 


W. F. Cyrus, Crown Zellerbach Corp., West Linn Div., West Linn, Ore. 


Printing Inks 
Arlon Reese 


PRINTING inks can trace their origin back to at least 
2600 B.C. where the Chinese and Egyptians used lampblack 
or soot mixed with animal glue or vegetable oil to formulate 
their printing inks. Ink making became a highly developed 
art under the Chinese who were printing from hand carved 
blocks in the 11th century—This being 400 years before 
Gutenberg introduced movable type in Europe. 

In the early days, every printer made his own ink. The 
basic ingredients were boiled linseed oil, lampblack, and some 
earth colors. The process was a slow one as well as a well 
guarded one. Every printer had his own secret formula that 


Arion Reese, Interchemical Corp., Portland, Ore. 
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he would use, one that he thought was always a little bit 
better than the other printers in his area. Actually ink- 


making was established on a commercial scale in Europe in_ | 
In American colonial days, _ 


the 16th and 17th centuries. 


inks were imported from Europe. However some craftsmen 


like Benjamin Franklin still preferred to make their own. ‘| 


The first American ink factory was established in 1742. 
I feel we can skim through historical data and bring ourselves 
up to a reasonable time, remembering such significant dis- 
coveries as lithography in 1796 and rotogravure in the mid- 
19th century. 

Inkmaking has seen its greatest growth and development 
in the last 20 or 30 years. By 1920 the age old ‘‘art” of 
inkmaking gave way to scientific methods. Many of us in 
the industry feel that the last 10 years has seen the jet age of 
printing inkmaking. Some of the more notable develop- 
ments have been: steam or moisture-set inks, heat-set inks, 
quick-set inks, gloss inks, and flexographic inks. Flexo- 
graphic inks could command an entire area in itself in a dis- 
cussion of our modern day packaging field. 

Basically what are we talking about when we speak of 
printing inks? They can be broken down into three parts: 
pigments (solids), vehicles (fluids), and driers and compounds 
(miscellaneous other materials). 

We can remember, for the sake of continuity, that all 
pigments will be the same in many different classes of inks. 
The coloring matter does not necessarily change until you 


start getting into specifications calling for lightfastness, — 


grease resistance, alkali resistance, and so forth. 


The varnishes and driers, along with other additives, are 
what make up the different kinds of ink. For instance, you © 
can use the same pigment in a news ink, a flexo ink, and a 
litho ink, yet the vehicles employed make the finished product 


as different as night is to day. 
Pigments are the solid coloring matter in the inks, and par- 
tially determine whether the ink can be used for offset and 


other specific purposes such as meat wrap, butter wrap, soap 


labels, or, if a label, can be spirit varnished. The proper 
choice of pigments will allow us to make an ink that is light- 
fast, water bleed resistant or alcohol resistant. 

Some basic dyes are also used in ink formulas setting up 
still another set of specifications for us to consider. 


To wet the pigments we must have a vehicle or varnish. | 


Not too many years ago we were only concerned with lin- 


seed varnishes, however today there are scores of different | 
varnishes all with their own characteristics and uses, also | 


many synthetics are employed here. 

To our pigments and varnishes we need a drier and other 
compounds, waxes, plasticizers, plus other component parts 
to formulate a balanced ink. By now you can see that ink- 
making has grown to a science that is a little beyond the realm 
of the average printer or pressman. 

Seven major graphic arts processes are in daily use. They 
are: letterpress, offset, gravure, flexography, screen process, 
die stamping, mimeograph, and stencil. 

Each of these processes requires inks that are especially 
adapted for the specific method at hand. In most cases the 
inks are not interchangeable. For example, letterpress inks 
cannot be used for screen process or flexo work and vice 
versa. Why can’t we use the same ink. Let us take a closer 
look at a few of them and see. News ink has a consistency 
of a heavy oil, without any tack or drag. A screen process 
ink is more like a soft butter. Gravure ink has a solvent 
type body. In fact, gravure inks are generally reduced 
appreciably at the press with solvent before running. Litho 
reminds you of molasses in winter. Not quite as sticky, 
however it has a firm, heavy body. Yet each one of these 


inks has its own place and would not work in another process. _ 


A news ink runs fine on news stock where it can be readily 
absorbed. Yet it would print like an ‘oily blob” on litho 
stock. A label ink would pick and tear newsprint to shreds. 
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This points out a very definite need for our various kinds of 
paper. Flexographic inks also have a fluid body and dry 
mainly by solvent release, such as rotogravure. The sol- 
vents employed in these determine the rate of drying. News 
inks on the other hand, dry by penetration only. Letterpress 
inks for the most part, dry by oxidation. When you consider 
that moisture set inks dry by precipitation you can readily 
understand why inks must be formulated for a specific use 
to run on a specified kind of paper. 


Each classification can be broken down into many different 
types of inks. Let us take letterpress for example, we find 
news ink, magazine and publications, book printing, com- 
mercial printing, folding box, corrugated, bag printing, and 
a long list of specialty printing processes. When you in- 
clude heat set inks, moisture set, hi-gloss, nonskid, spot 
carbon, magnetic, and several other types of formulations, 
you begin to see how complex an industry inkmaking has 
become. 


Time will not permit us to even attempt to delve into the 
technical side of all these classifications so permit me to set 
up an example of how an ink is actually established for a 
particular job. Let us say, Smith and Company, a large 
carton manufacturer, calls for a special match for a new 
account. The ink company representative is shown the color 
to be matched. This can be anything from a standard color 
chart to a printed carton or even a piece of cloth that might 
have caught the fancy of a customer. The paper stock is 
discussed and a sample obtained. (Need Ink in a RUSH!) 
Layouts and specifications must be thoroughly understood 
by both parties. What is to be the end use of the carton? 
Does it have to be light-fast, grease resistant? Is it a gloss 
ink or is it to be overprinted? Will it run wet or dry trap? 
All of this verbal exchange must take place before the ink- 
maker can even start to get his hands dirty. As soon as 


| everything is understood the information is passed on to the 


color matcher. Checking the specifications he immediately 
eliminates the materials not suited for the job and concerns 
himself only with certain pigments that fall in the proper 
category for the job required. Starting from a scratch mix 
that includes a dab of each color to get his match, he will 
further eliminate pigments until he arrives at an o.k. Now 
a formula is started and all ingredients to be used in this ink 
are weighed on a laboratory balance. When the color matcher 


reaches a point where he feels the formula is close enough to 


check, he pulls a proof on the specified stock and checks it 


against the copy. Further adjustments are made if neces- 


sary and a final proof is pulled and set out to dry. The color 
is again checked and if satisfactory a production formula 


' is written and sent to the weigh-up room. The same formula 
_ is used that was developed in the laboratory only the amounts 
' of ingredients are increased. King-sized mix masters are 


used to mix pigment, vehicle, solvent, driers and compounds 


| into a homogeneous mass ready for milling. Most ink com- 
/ panies use three roller, water cooled, stainless steel roll mills 


for their grinding operation. After grinding the color is 
checked against the lab standard and if o.k.’d is ready for 
still further tests. Tack readings are taken on an inkometer, 


» a grind gage is used to determine if all particles are ground 


i clean. 
_ production batch and proofed on the submitted stock. 


— Tappi 


to a fineness to enable any screen work and fine lines to print 
Drying tests as well as rub tests are made on this 


You would think by now the customer could have his ink. 
However, in some cases, even further tests are made including 
spectrophotometric curves of the color to insure an accurate 
record of this color for all time. Now the ink is ready for 
the production of the cartons. 


To climax our example we should be able to say the ink 


ran like a dream, production was at a maximum, and the 


customer was very pleased, but—let’s be realistic and confess 
that we do have servicemen who are working full time taking 
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care of jobs that run like nightmares rather than dreams. 
Circumstances come up that put gremlins around the press. 
The weather is against you and the pressman had burnt toast 
for breakfast. It is the serviceman’s job to be able to diag- 
nose, on the spot, the immediate troubles and make whatever 
adjustments are necessary to get the job back into maximum 
production. This example, naturally is a hypothetical one, 
however, one that is faced many times a week by all ink- 
makers. Solving printing problems is a task that combines 
the best efforts of press manufacturers and papermakers as 
well as the ink companies. Through technical associations, 
such as your own as well as other, BOA. Gol Ag bbs 
these problems are generally brought to a successful con- 
clusion. 

Scientific research and development is constantly going on 
to build a better product. Many different means are em- 
ployed to look into the mysteries of printing inks, presses, 
and paper. Some of the instruments used are the electron 
microscope which magnifies pigment particles until they look 
like rocks, color measuring devices, rub testers, and even 
extremely high-speed photography. We have a short film 
that will demonstrate how this high-speed photography is 
helping us solve some of our problems on ink mixting, as well 
as some of our customer problems. It is through cooperation 
and interchange of ideas and developments that better 
things will be brought to us in the future in order to do a 
better job. 

Remembering that ink contains a pigment, varnish, and 
a drier, plus a constant look at the end use and specifications, 
we might conclude with a rough definition. “The lore of 
Benjamin Franklin combined with the art and technique of 
the craftsman, plus the scientific skill from the laboratory, 
make today’s printing inks.” 


Presented at the meeting of the Pacific Section of TAPPI held in West Linn, 
Ore., Nov. 17, 1959. 


A Review of Coating Methods 
D. J. Clark 


AuruoucH the coating of paper is not new to our 
industry, the major advance has been made in the last 25 
years. The first attempts at coating were on wall paper, 
which dates back to 1850. In 1854 there was some brush 
coating of box lining and attempts were made to coat book 
paper. The coating of paper on the paper machine dates 
back to 1880 when attempts were made to coat at the size 
press. Many patents have been applied for in relation to 
size press coating. These are based on the use of low solids 
coatings and apply only light coat weights, differing from 
modern machine coating which employs high solids coating, 
and applies coat weights nearly as great as is done on con- 
version coaters. 

For many years the brush coater was the only conversion 
coater, and this process is still in use in many mills. It is 
a very slow coating process and has many disadvantages 
which will be discussed later. It has been said that brush 
coating of paper is much more of an art than a science. 

The growth in production of machine coated paper in the 
last 25 years is phenomenal. According to the United 
States Office of Commerce statistics, the production of ma- 
chine coated paper in 1935 was less than 1000 tons annually. 
In 1945 there were 333,000 tons produced, in 1950 1,020,000 
tons, and in 1955 production had jumped to 1,290,000 tons. 
The major factor responsible for this growth in production of 
coated paper was the increased use of starch as the adhesive. 
This was made possible through the introduction and use of 
modified starches. Other factors were the development of 
soybean proteins as coating adhesives, and the use of domestic 
clays and precipitated calcium carbonates as pigments. 


D. J. Cuarx, Simpson Paper Co., Everett, Wash. 
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With the advent of these materials it was possible to develop 
coating colors which possessed the flow properties necessary 
for high speed production and which gave coated papers the 
ink absorbency, smoothness, pick strength resistance, wet 
rub resistance, and other characteristics required of the 
various printing processes. 

It is the intent in this paper to discuss some of the major 
coating processes, stressing the inherent advantages and dis- 
advantages relating to each, and to show schematic slides 
which will illustrate the mechanics of the various coating 
methods. My personal experiences are limited to size press 
and conversion air-knife coating. These methods I will 
cover more in detail and describe some of our problems and 
experiences at Simpson Paper Co. 

As mentioned earlier, brush coating was the first conversion 
coating process, and its use is limited strictly to conversion 
coating. In the usual method, coating is transferred from 
a pick-up roll to the paper through the medium of a revolving 
brush. In some installations the transfer is made with a 
felt-covered roll rather than a revolving brush. A small 
driven doctor roll then removes the excess coating and does 
the initial smoothing. The paper then comes in contact 
with three series of reciprocating brushes, which spread the 
coating evenly over the surface of the paper. The first set 
of brushes are the coarsest, have the greatest amplitude, the 
lowest frequency, and are made of Russian bristle. The 
middle set of brushes act as blenders and are made from black 
China bristles. The last set are finishing brushes made 
from badger hair. After the coating has been smoothed 
out the paper usually is festooned and passed through a dry- 
ing room. If the paper is coated both sides, it is air-floated 
for a distance before festooning. 

Brush coating generally produces a high quality coated 
paper which can be supered to a good finish. There are, 
however, several serious disadvantages. First, the speed 
of coating is limited to about 400 f.p.m. because of the re- 
ciprocating brushes. Then, too, the coating tends to dry in 
the brushes forming lumps which drop onto the paper. 
The brushes have to be cleaned frequently, at least every 
4 hr., and cleaning is not easy. Brush marks are common 
on the coated paper, but proper synchronization of the brushes 
will minimize this characteristic. There is also quite a 
serious problem with foam due to the action of the brushes. 
With all these disadvantages, however, there is high quality 
brush coated paper produced. 

The next few coaters I will discuss are classified as print 
roll coaters. They are so named because the principles of 
ink distribution equipment on printing presses are em- 
ployed in the distribution, smoothing, and working of the 
coating prior to application to the paper. 


One of the best known machine coating methods is the Con- 
solidated coater, which was developed jointly by Peter Massey 
and the Consolidated Water Power & Paper Co. The process 
was patented in 1933. This system consists of two units, one 
for each side of the paper. In each of these two systems are 
gate rolls where the coating is impounded. The coating is fed 
to the nip through an ocillating shower. In some installations 
there is an overflow from this nip and, in others, the supply to 
the nip is equivalent to the consumption. The coating passes 
through the nip of the gate rolls, and is continually split 
and worked from one oscillating distributor roll to the next. 
The last distributor roll transfers the coating to the 48-in. 
hollow steel rubber-covered coating rolls. The paper passes 
through the nip of these rolls two where the coating is trans- 
ferred to the paper. 

There are very important advantages to this method of 
coating application. It is capable of high speed production 
ranging from 1500 to 2000 f.p.m. The coating color is used 
at about 65% solids, so there is a minimum of water to dry. 
There are, however, several disadvantages. The physical 
characteristics of the raw stock are very critical, it must be 


158 A 


slack sized to permit rapid absorption of the water, and it 
must be of very uniform moisture and finish smoothness to 
obtain a quality coated paper. ‘This is high-speed production 
equipment, and is not suitable for manufacturing of small 
sized orders or for frequent changes of grades. The rubber 
rolls are easily damaged, which makes the paper machine 
susceptible to loss of production due to down time. Prob- 
ably the greatest factor is the high initial cost of installation. 
It is apparent that the problems of the coating on this type 
of equipment are controllable, as there are thousands of 
tons of publication paper produced on the Consolidated 
coater for the periodicals which we receive in our homes weekly 
and monthly. 

Another variation of the print roll coater is the Faeber. 
This method employs a large number of distributing rolls 
which gives excellent distribution of the coating. It is 
capable of high-speed production—up to 1200 f.p.m. The 
drying is accomplished with a single large heated drying 
cylinder. If the paper is coated both sides, two of the coaters 
are installed in series. Usually coat weights of 3 to 5 lb. 
per ream are applied; the principal disadvantage is the over- 
complexity of the system. 

Another type of coating adapted from a printing process 
is the offset gravure. The gravure roll is etched with the 
desired pattern and then chrome plated. The coating is 
transferred from the furnish roll to the etched roll and the 
excess doctored off, leaving only the coating in the recessed — 
cells in the etched roll. The suction produced by contact _ 
of the rubber roll with the etched roll transfers the coating _ 
to the rubber roll, which in turn transfers it to the paper. An 
important advantage of this method of coating is that there 
is no variation in coat weight, providing the pattern has ~ 
been properly selected, and the coating formulation is prop- 
erly designed for release from the cells. It has the dis- 
advantage of lacking versatility in changing coat weights. 
If a change is desired, the machine must be shut down and 
another etched roll installed, which will give the desired coat — 
weight. This coating process is ideal for high-speed coating 
day after day on the same item. When this equipment is 
used on the paper machine, it is installed near the dry end of 
the machine as solids up to 65% can be used, minimizing the 
drying problem. Coat weights up to 15 lb. per ream are 
possible. 


- Next is a Champion machine coater. This system em- 
ploys gate rolls which are nonmetering. An excess of coating 
is transferred from the gate roll to the applicator roll, and the 
excess is doctored off by the small reverse running metering 
roll. It is believed that this system should take coatings up 
to 65% solids, and apply coat weights up to 20 lb. per ream 
per side. It is reported that this method of coating gives a 
minimum of patterning; and it would appear that the chief 
problem would be in the construction and operation of the 
small metering roll to give the proper control of the coating 
transfer to the applicator roll. 


The Champion coater is used principally on board ma- 
chines. The metering, smoothing, and doctoring of coating 
is accomplished by the quarter-inch wire wound rod which 
returns the excess to the tub. This type of coater is in wide 
use due to its simplicity of operation, its low initial cost, and 
because it occupies very little room on the paper machine. 
In many installations multiple units are installed, either to 
give multiple coatings to one side, or for the coating of both 
sides. Coat weights of 2 to 4 lb. per ream per unit are usually 
applied and the coating color is generally 40 to 45% solids. 

Another method of coating, which should be mentioned, 
is cast coating. In this process the wet coated paper is 
pressed against a highly polished chrome plated drying 
cylinder. A very smooth and glossy surface is accomplished _ 
without supercalendering of the paper. The slow speed opera- ~ 
tion of this coating method has placed the paper in a price range 
higher than can be tolerated for normal printing jobs. This 
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_ has been installed on two of our paper machines. 
_ from a conventional size press in that a five-roll calender 


paper is used primarily for speciality jobs, and represents 
the highest gloss and most uniform ink receptivity of any 
coated paper produced today. 


The air knife coating process is generally used in conversion 
coating, although it finds application in the machine coating 
of board. In this process an excess of coating is transferred 
from the pick-up roll to the paper. The excess is doctored 
off and the coating smoothed out by a blast of air from the 
air-knife. A suction apron, or a suction roll, located at the 
entrance of the air tunnel maintains tension on the paper 
through the application and doctoring of the coating. The 
paper is then carried through a drying tunnel where steam 
heated hot air evaporates the water. The coat weight is 
easily controlled through the air pressure on the air doctor 
and by altering the speed of the coater. 


There are several advantages to this type of coating applica- 
tion. There is absolutely no coating pattern, and a very 
uniform layer of coating is applied to the surface of the paper. 
The hills and valleys of the surface are covered more uni- 
formly than in other methods of application; consequently, 
the raw stock surface does not have to be as smooth as on 
roll coaters. Maximum coat weights can be applied ranging 
up to 17 lb. per ream. The speed of the machine is limited 
principally by the drying capacity. In our operation we 
normally run at about 800 f.p.m., but speeds up to 1500 f.p.m. 
are possible. A considerable portion of our tonnage is on 
coated one-side label, which is to be varnished ultimately. 


The heavier coat weights obtainable with this process 
makes possible supering to a high gloss and smoothness, 
resulting in excellent varnishability. Also, with the heavier 
coat weight, brightness can be improved through changes 
in coating formulation. Then too, it is possible to use in- 
ternally sized raw stock, important to coated one side label 
papers, which may be soaked prior to application or may be 
applied to wet bottles. One of the most important ad- 
vantages is that this coating method is adaptable to the 
manufacturing of small orders, and to rapid changes of 
grade. With the equipment we have, it is possible to make 
changes in coating color with a very minimum of lost machine 
time. 

One serious disadvantage is that the coating color usually 
contains about 60% water, resulting in a high cost of drying. 
There is also a tendency toward skip-coating, although in 
our operation this has not been a serious problem. ‘The flow 
characteristics of the color and rate of drying must be con- 
trolled carefully to prevent pitting of the surface. Another 
drawback is that only one side can be coated at a time, and 
the paper must be put through twice for coated-two-side. 


We have had a few serious problems in air knife 
coating. We did have some trouble with foam in the coating 
and have had difficulty in finding the defoamers which would 
take care of the foam, without causing oil spots or pinholes 
in the coated surface. It took us some time to arrive at the 
optimum qualities of the raw stock with respect to furnish, 
internal sizing, surface smoothness, density, etc., and to 
develop the coating color formulation which gives coated one- 
side label paper the desired printability and satisfactory 
varnish hold-out. 


We also do some size press coating on equipment which 
It differs 


stack is located just ahead of the press, and a pick-up roll 
is used to transfer coating to the bottom roll. Also included 
is a combination hot air and calrod heater between the size 
press and the first after-drier. Most of our production is 


in coated book paper for letterpress printing using starch 


We have been able to apply 12 to 14 lb. total 


coatings. 
Many months of work and experi- 


coating to two sides. 


mentation was required before we were consistently manu- 
facturing satisfactory paper. 


The variables which we had 
to investigate in the process included furnish changes, in- 
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ternal sizing, density, smoothness before coating, per cent 
coating solids, viscosity of coating, hardness and crown of 
size press rolls, temperature of size press rolls, and control 
of draw between size press and after-drier. We now have 
the combination of conditions and specifications which are 
satisfactory for our operation. 

One of the newest coating processes in the industry is the 
trailing blade. This process is being used on both the paper 
machines and as a conversion coater. The normal coat 
weight applied by this method is 4 to 7 lb. per ream, but recent 
developments have indicated that normal coating weights of 
14 to 15 lb. per ream are possible. There are two versions 
of this equipment, but the one employing a dam of coating 
behind the blade is the most common. In the other method 
the paper is immersed in the coating and the excess doctored 
off. Control of coat weight is accomplished through control 
of solids and flow characteristics of the coating. 

The advantages of this process are quite numerous and 
significant. A very high quality coated sheet with a flat 
surface is obtainable, and the raw stock does not have to be 
as smooth as for roll coating, although it must be slack sized. 
This equipment can be incorporated on a paper machine at 
minimum expense, and can be used in conjunction with a 
roll coater to obtain the high quality of the double coated 
paper. Also, there is no practical limitation as to speed. 
One common problem with this method of coating applica- 
tion is scratches on the surface due to lumps collecting be- 
hind the blade. It is also necessary to change blades quite 
frequently, although this can be accomplished in a few min- 
utes. Normally the water content of the coating is 60 to 65%, 
resulting in a high drying cost. With the application of light 
coat weights there is a minimum of coating left on the hills 
of the surface, so that poor varnishability and variation in 
ink receptivity is experienced. It is quite apparent that the 
advantages for this method of coating far outweigh the dis- 
advantages, as many such installations are in use. 

In closing, I should like to emphasize that the description 
of coating equipment is covered in numerous publications 
including TAPPI Monograph No. 8. Also, that we would 
be pleased to show any one interested, the equipment we 
have at Simpson Paper Co. 
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The Coating and Printing of Paper 
C. Gelusha 


BasIcALLy, paper is coated to obtain a higher surface 
smoothness, and thus improved print quality. Coating raw 
materials, coating formulation, and coating methods have 
all been directed over the years toward obtaining this high 
level of smoothness. A coated surface also displays a higher 
brightness, opacity, gloss, a more uniform appearance, and 
ink receptivity, all of which are factors included under the 
heading of print quality. These are the factors the printer 
is referring to when he describes a particular signature as 
having good reproduction, ink hold-out, contrast, realism, 
sharpness, and snap. 

The methods of coating most commonly employed to ob- 
tain this higher surface smoothness on publication grades 
include the various roll coaters, the air knife and, most re- 
cently, blade-type coaters. The desirable feature of all three 
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methods is the wide range of coat weights which can be satis- 
factorily applied. They differ primarily in method of con- 
trolling coat weight, in flow properties of coatings used, and 
in surface characteristics of the actual coating film. 

Certainly, the primary control of coat weight for all three 
methods is through coating solids. The finer control is 
accomplished through speed of the gate rolls for roll-type 
coaters, through air pressure for air knife coaters, and through 
head and blade adjustment for blade-type coaters. 

Coating rheology for the three methods differs quite 
markedly. While air knife coatings are free flowing, low 
viscosity colors, roll-type coaters perform most satisfactorily 
with relatively viscous colors exhibiting a high degree of 
thixotropy. Colors for blade units lie between these two 
extremes depending on solids, speed, and coat weight applied. 

Both roll and air knife coaters tend to follow the roughness 
of the base sheet. Roll coaters have a further disadvantage 
in that a characteristic pattern results from the film splitting 
at the coating nip. Blade-type coaters have a surface filling 
action which is responsible for the levelness and smoothness 
obtained. It is not unreasonable to expect a smoothness 
gain two to three times over that of any other coating method. 
This one factor is responsible for the great concern and 
popularity which has been directed toward blade coaters 
the last several years. 

Publication grades include papers for sheet-fed offset, 
wet offset, letterpress, and rotogravure. Each printing 
process requires a particular set of paper characteristics 
which are necessary to obtain good printability and high 
print quality. The papermaker realizes these characteristics 
stem from both the base sheet and coating applied, and is 
very much aware of the difficulties the printer is sure to en- 
counter when they are absent. He maintains these charac- 
teristics through fiber furnish and formation, proper moisture 
control, proper coating formulation, and the use of special 
dust prevention machinery. 

It might be well at this time to mention that in many 
cases the paper is not the only source for the defects the printer 
encounters. Such defects may also stem from improper selec- 
tion of ink, in regard to tack and drying for the paper being 
used, and also from faulty press adjustments. In many 
cases a thorough analysis of the problem is required to 
definitely establish the source of trouble. 

Following is a discussion of the more important paper 
characteristics necessary to obtain good printability and 
print quality under the various printing processes along with 
exhibits to illustrate several of the defects commonly en- 
countered. 


SHEET FED OFFSET 


Papers for sheet fed offset must be strong to withstand 
the high tack inks and gripper action of the press; flat to 
avoid misregister and wrinkling; free of lint and dust to 
avoid hickies, spots, and piling tendencies; and uniformly 
but not overreceptive to ink to avoid mottle and ink drying 
problems. 

The furnish for offset papers generally include a high per- 
centage of long-fibered chemical pulps to maintain the de- 
sired level of strength and minimize fiber pick. The coating 
for offset papers requires some degree of insolubilization since 
moisture is transferred from the blanket to the coated sur- 
face. This insolubilization is accomplished through the 
selection of adhesive materials which naturally render insolu- 
ble coatings, or which can be treated and made to render such 
coatings. The need for insolubilization is particularly true 
when multicolor printing is involved since the nonprinting 
areas on one unit become printing areas on succeeding units. 

To minimize dusting problems, offset coatings generally 
contain relatively high levels of adhesives which have high 
pigment binding qualities. Such coatings often contain 
lubricants and plasticizers to further reduce dusting tendencies 
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and improve flexibility of the coated surface. In addition 


such equipment as infrared heaters, silicone and teflon- | 
covered driers, as well as sweat driers are employed to prevent | 


coating from adhering to the drying equipment and later 
being picked up by the damp coated surface. In some cases 
the dry coated web is passed through a set of vacuum brushes 
to remove all traces of loose surface dust as further assurance 
toward the production of a dust free sheet. 


WEB FED OFFSET 


Paper characteristics for web offset are comparable to 
those required for sheet fed offset. However, there is sufh- 
cient evidence that coatings for web fed papers need not be 
insolubilized because of the higher speed and lower level of 
fountain solution required for the particular type of inks 
used. These factors plus the advantage of printing both 
sides simultaneously places this method of offset printing in a 
very attractive position. 

The inks used for web printing are generally heat setting 
and are less viscous and tacky than for regular offset. 


Due to the intense heat the sheet encounters in passing | 


through the drying chamber after printing, strength and 
moisture control are important to provide sufficient resist- 
ance against splitting at the fold and blistering. Blistermg 


occurs from the sudden expansion of air and moisture under | 


a sealed surface, resulting from both the coating and ink 
film, when the printed sheet is subjected to the unusually 
high drying temperature. Web papers should be well formed 


and contain a low level of moisture to prevent fiber clots and — 
moisture pockets. Also, coat weights should be relatively — 


low to minimize the degree of surface sealing. 


LETTERPRESS 
Since letterpress papers are printed in the absence of a 
rubber cushion, these grades require the maximum degree 
of softness and smoothness. Such quality is obtained princi- 


pally through the base sheet by proper fiber selection and — 
Smoothness is further developed by including 


formation. 
various pigment fillers. Ash content of the base sheet 
generally averages 5 to 6%. 

Coat weights for letterpress grades generally range between 
6 to 10 lb. per side depending on the over-all weight. Starch 


adhesives are most commonly used since there is no require- | 
Starch-latex adhesives are also | 


ment for insolubilization. 
used for special finishing properties. 


Defects resulting from loose surface dust are generally of | 


a lesser problem for letterpress printing than for offset. 
Surface dust is generally passed on to the inking system, but 
hickie problems may be encountered if such material should 
later settle on the plate. Also, large amounts of fine coating 
dust absorbed into the inking system can cause a “graying 
out”’ condition, or a reduction in color intensity. . 

Both smoothness and ink hold-out are important factors 
to provide cleanliness and clarity, and to avoid breaking and 
“run together’ in the halftone areas. Ink hold-out is de- 
sirable for good print quality, since color intensity of letter- 
press inks are generally lower, and over-absorbency will 
cause the colors to gray out. The greater part of publica- 
tion printing is done by letterpress. 


ROTOGRAVURE 


Rotogravure papers should have a tight formation ob- 
tained through proper selection of short and medium length 
fibers. Like letterpress, the highest quality is obtained 
through surface smoothness and softness of the over-all 
sheet. 

Ash content will generally range between 12 and 20% for 
development of maximum smoothness. 


(generally ranging between 3 to 5 lb. per side) and the re- 
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With this base — 
sheet smoothness, relatively low coat weights are required — 


| 
f 
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sulting coated surface provides an absorptive bed for the 
thin solvent type inks used, and all the characteristics the 
printer includes under the heading of print quality. 


Hickies and Spots 


Hickies may be caused by ink scum, coating dust, or for- 
eign material attached to the blanket or plate. Particles of 
these various materials are ink receptive, but hold the blanket 
away from the plate near the point of contact, thus printing 
as a solid center surrounded with a halo. 

Spots may be caused by slitter dust, coating pick with 
fibers attached, or other water receptive particles. Such 
material in contact with the plate or blanket may print as 
hickies at first, but after becoming saturated with water 
will repel ink and print as open areas or spots. Coating 
pick is best determined by thumbing through successive 
signatures prior to and after the defect was encountered to 
establish whether or not picking occurred. In many cases, 
both hickie and spot defects require a microscopic examina- 
tion of the particles removed from the plate or blanket to 
properly identify the material. 


Piling 


A piling problem ‘generally occurring on coated papers 
having an insufficient degree of water insolubility. The 
coating gradually builds up on the blanket and causes ‘‘snow- 
flaky”’ solids in the printing areas, and may desensitize the 
plate in the nonprinting areas. 

A second characteristic required for sheet fed papers is 
proper moisture content. Moisture content of the paper at 
time of manufacture is generally 5 to 6%. Higher levels of 
moisture causes blackening when the sheet is supercalendered. 
A proper moisture balance between the paper and pressroom 
atmosphere is all important to prevent the occurrence of 
wavy and tight edge paper. The paper must reach the press- 
room with the proper moisture level and free of any tight or 
wavy edge condition. If the sheets are not perfectly flat 
at the time of printing, misregister and wrinkling will usually 
be encountered. Temperature and relative humidity of 
paper and pressroom should always be checked by the printer 
before the paper is unwrapped to make certain the proper 
balance exists. 


| Misregister 


Misregister problems often result from an improper balance 
of paper moisture with pressroom humidity. The signature 
in four-color printed on a two-color press shows the yellow 
and blue, first and second colors down, outside of the red and 
black. This can also be seen from the register marks at the 
corner of the sheet. Between the first and second runs on 
the press, the paper developed a slight condition of edge 
waviness. Under the uniform compression of the backing 
cylinder, the tail of the sheet fanned out and printed out of 
register as described. A severe wavy edge condition will 
cause wrinkles to form near the back and run all the way to 
the back edge. 


Tight Edge Wrinkles 


Another defect results from a tight edge baggy center 
condition. Under uniform compression the tail of the sheet 
is fanned in and causes wrinkles to form from the center to- 
ward the back. Wrinkles from tight edges, however, do not 
reach the back edge. oe 

Ink drying problems are in many cases confined to the ink. 
However, paper moisture and pH also have an effect. Ink 


_ drying is retarded by high moisture and low pH, and papers 


for this process should be near or on the alkaline side. Sheet 
fed papers should alse be well formed and provide uniform 
ink absorbency to avoid mottle and offsetting problems. 
The paper must absorb enough of the vehicle from the ink 
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film to properly set the ink and prevent the pigment from 
adhering to the back of the following sheet. Other problems 
in drying are related to the ink and can be controlled by the 
printer through the use of metallic driers. 


Blistering 


Even though the sheet may contain the ideal properties 
to minimize a blistering defect, the difficulty may still occur 
because of the necessity of extreme drying temperature in 
relation to speed and ink coverage. Certainly, any high 
quality paper can be made to blister if suddenly subjected to 
an unreasonably high temperature. 


Breaking and Run Together 


Breaking and filling in the halftone areas occur from non- 
uniform surface smoothness. When the printer increases 
his ink level of compression to remedy the breaking in the 
rougher areas, filling between the dots often occurs in the 
higher areas of the sheet. 


Roughness and Ink Absorbency 


A rough surface condition caused by the coating piling 
due to an overdried sheet. This defect is often difficult to 
see on the unprinted sheet, but shows up very clearly after 
printing because of the difference in ink absorbency over 
the rough coated surface. 

In conclusion, we are all aware of the unusually high print 
quality obtained through the process of double coating on 
off-machine operations. We are also aware of the pronounced 
improvement which can be obtained through the use of blade 
coating units. Because of their surface filling advantage over 
other methods of coating, blade units will undoubtedly be 
employed for the greater part of the publication paper pro- 
duction. This does not mean, however, that present coating 
equipment will be replaced. In many cases such equipment 
may be used in conjunction with the blades as precoating or 
surface-sizing equipment on one or both sides of the sheet. 
The ultimate in printability and development of print 
quality, however, will be obtained with minimum coat 
weight levels through the use of double blade units for both 
sides of a surface-sized sheet. These various methods of 
double coating for on-machine operations should give a de- 
gree of quality never before obtained on publication papers, 
and will undoubtedly be accepted by the printer with open 
arms. 


Presented at the meeting of the Pacific Coast Section of TAPPI held in 
West Linn, Ore., Nov. 17, 1959. 


Coating of Bleached Paperboard for Improved Printability 
Richard H. Cordingly 


Wirurn the past few years, there has been a tremen- 
dous growth of coated bleached paperboard, and the future 
promises still further expansion of this and related industries. 
The primary impetus behind this expansion is the beneficial 
effects coatings have on printability of the treated sheet 
as compared with a noncoated board. The coating generally 
provides a smoother and more uniformly ink receptive sur- 
face than can be otherwise obtained. As a result, converters 
of the board are often able to produce printed products such 
as frozen food containers with superior appearance at a lower 
cost than can be obtained with other competitive materials. 
Other objectives for coating bleached paperboard which can 
be mentioned but which lie outside the scope of this paper 
are (1) for decorative purposes, (2) for functional purposes, 
and (3) for utilization of lower grades of furnish than would 
otherwise be required, or conversely up-grading products 
made from lower grades of stock thereby tending to improve 
the profit situation. 

The large growth rate of coated paperboard could not have 
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occurred without the development of modern, efficient on- 
machine coaters. ‘These coaters were first developed during 
the 1930’s by producers of printing grades of paper. Pro- 
ducers of board were able to borrow these methods and have 
subsequently adapted them to suit their own particular clr- 
cumstances. 

On-machine coated paperboard first became significant in 
1954. Initially, roll coaters, both letterpress and offset in 
principle, and air knife coaters were used. Approximately 
one year later, the trailing blade coater began to assume a 
significant position in the industry. Since that time, the 
roll types of coaters have dropped in importance while the 
use of the latter two types has increased very rapidly. At 
the present time, the interest of the industry appears to be 
centered primarily on the trailing blade type. 


The United States of America recently experienced a re- 
cession; and during this period of lowered industrial activity, 
the coated bleached paperboard industry noted an excess 
capacity as did many other industries. The nation’s econ- 
omy has recovered and the demand for coated paperboard 
has increased accordingly. However, the capacity still far 
exceeds the demand. The future, therefore, is somewhat 
hard to foresee over the short period, but in the long run, it 
would appear that the demand will steadily grow. The 
future depends to a great extent, however, on the wisdom of 
the industry in how it meets competition. It is the job of 
the entire industry to think, work, and discover in order to 
assure continued growth and expanding markets. 


As politicians have learned to know history in order to 
meet rationally many of the national and international prob- 
lems which exist, the coated paperboard manufacturer must 
know the history of his industry so that he also may rationally 
treat his problems. A very brief introduction to the coated 
paperboard industry has been presented earlier in this paper 
and the recent article by William H. Aiken is recommended 
for further details. The experiences of the Weyerhaeuser 
Co. in the Longview, Wash., mill are typical of the industry 
with regard to the development of commercial scale on- 
machine coating of bleached paperboard. In the fall of 
1954, an offset gravure type of coater was installed on the 
bleached paperboard machine of the Longview mill. The 
primary advantages of the roll type of coater are: (1) coat- 
ings of high solids content can be used and relatively heavy 
coating weights can be applied and (2) mechanical operating 
problems are fairly minor. The most serious disadvantage is 
concerned with the problem commonly referred to as turkey 
track or pattern. 


The potential effects of pattern on printing results are well 
known. Even when the pattern has been reduced in mag- 
nitude so that it is almost invisible to the naked eye, it has a 
very deleterious effect on the printability. One of the pri- 
mary purposes in obtaining an offset type of roll coater was 
in the hope that pattern would be minimized. 


Coating pattern on board presents a very different problem 
than that found on light-weight papers. In the latter case, 
the pattern problem can be alleviated by supercalendering, 
but supercalendering of board is not economically feasible 
and has a deleterious effect on other qualities of the sheet. 
Thus, the problem of minimizing coating pattern on board 
had to be approached in other ways. 


The personnel of the Weyerhaeuser organization have 
thoroughly studied the theoretical and practical aspects of 
minimizing coating pattern and its effects on coated board 
printability. While many of the findings with roll coater 
applications are specific in nature, others are of general 
application to all types of coating methods. In brief, their 
studies showed that two factors are of primary importance in 
the development of suitable coated board: namely, (1) coat- 
ing weight and (2) coating rheological properties. Other fac- 
tors which are of secondary or unknown importance are (3) 
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speed of coating application, (4) cohesive strength of the coat- | 
ing, (5) surface properties of the base stock, (6) angle of de- | 
parture from the coating nip, (7) pressure of coating applica- | 
tion, (8) diameter of the applying roll, and (9) hardness of the || 


applying roll. 


Considering the two primary factors, the influence of AI 


coating weight was found to be the greatest of all factors in 
affecting pattern. 


which coating weight cannot be reduced. Decreasing coat- 
ing weight naturally tends to reduce the other beneficial 
effects to be derived from the coating process. 


main avenue of approach assumes primary significance. 


At this point, a very brief description of the types of flow |} 
which are commonly encountered is warranted. The rheo- || 


logical properties of fluid materials are conveniently described 


by plotting the relationship between the rate of shear and |} 


shearing force. Curves depicting this relationship are known 
as rheograms. 


ships and, accordingly, the viscosity of the fluid is dependent 
upon the rate of shear to which the material is subjected. 


If the rheogram is concave upward, the flow characteristic | 


Pattern size diminishes with decreasing || 
coating weight. There is, however, a practical limit below |} 


Thus, after || 
the minimum coating weight has been established, the other | 


In the case of some fluids such as water and || 
the lower weight hydrocarbons, the rheograms consist of | 
straight lines passing through the origin. The rheograms 

of many other materials do not exhibit straight line relation- || 


is called pseudoplastic and the viscosity decreases as the rate 


of shear increases. The converse type of flow characteristic — 


is called dilatancy, and the viscosity of matcrials possessing 
this characteristic increases with increasing rates of shear. 

Two other characteristics often encountered in rheologica: 
studies which are worthy of mention are concerned with (1) 
the yield value and (2) thixotropy. In many instances, 2 
certain finite shear force must be applied before any rate oi 
shear can be detected. This minimum force which must be 
applied is called the yield value, and probably is related to a 
type of gel structure which must be broken down before the — 
system will flow. ‘. 


When collecting the data for rheological studies, it is com- | 
mon practice to obtain information as the shearing force is | 
In many instances, | 
such a procedure will result in the rheogram exhibiting a | 
hysteresis loop, and materials exhibiting this type of flow : 
Some workers in the | 
field of paper coating believe that some degree of thixotropy is | 


both increased and then decreased. 


characteristic are called thixotropic. 


required if a coating is to have good leveling properties. 


Extensive laboratory and field investigations showed that | 
for the Weyerhaeuser Co.’s operation, the rheological prop- 
erties of coatings should be such that at low rates of shear, | 


the viscosity was low, and, conversely, at high rates of shear, 


the viscosity was high. The former condition is required in | 
order to perform the necessary mechanical functions of pump- | 
Such a flow characteristic is also desir- | 


ing, screening, etc. 
able from the standpoint that some flow might occur im- 


mediately after the application process and thereby lessen | 
Conversely, a high coating viscosity | 
at the rates of shear which are believed to exist in the coater | 
nip will cause the coating film to split into a very fine pattern. | 
These characteristics are most closely fulfilled by a coating © 


the effects of pattern. 


having Newtonian or slightly dilatant characteristics. 


Considering the question of rate of shear at the coating | 
nip, a question which is of importance not only in roll coating ° 
but also in air knife and trailing blade methods, there appears | 
to be very little concrete information available; however, | 
the shear rates are probably very high. Thus, a problem in | 
all coating evaluations is that concerned with measuring the » 
rheological properties of coatings at extremely high rates of © 
One of the best methods presently available involves 5 
This instru- + 
ment, which attains very high rates of shear, is provided with — 
a means by which a continuous curve relating shear stress : 


shear. 
the use of the Hercules Hi Shear viscometer. 
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and shearing force can be obtained. It was found however 
that two coatings having essentially the same tneoecams and 
fluid retention characteristics possessed very different pat- 
terning characteristics. Because of such observations, it is 
the belief of the Weyerhaeuser Co.’s research staff that the 
instrument may not attain rates of shear comparable to those 
which exist in coating operations. 

The Brookfield viscometer is quite useful in coating evalua- 
tion even though its rate of shear is very low. Its utility 
therefore, does not lie in the field of predicting how the coat- 
ing will behave at the nip, but in indicating the ease of han- 
dling the coating prior to application. 

Through extensive investigations, the Weyerhaeuser Co. 
personnel were able to develop coatings and methods of coat- 
Ing application which lowered the degree of pattern so that it 
was almost invisible to the human eye. Such coated 
boards still exhibit poor printability, however, and it was 
_ decided that methods other than roll coatings should be in- 
vestigated. 


The Weyerhaeuser Co. has never had an air-knife coater 
on the machine in the Longview mill. The company has 
had, however, an opportunity to evaluate this coating process 
by means of the facilities in the White Pigeon, Mich., opera- 
tion. 

The principle of air-knife coating is relatively simple; 
? namely, an excess of coating is applied to the sheet and the 
| excess is blown off with a stream of air. The advantages to 
| this process are (1) the coatings tend to be applied fairly uni- 
 formly in thickness with the attendant advantage of uniform 
i ink receptivity; (2) the coatings may be used over a wide 
| range of solids content; (3) the coating weights can be high, 
/ an advantage which is very important in functional types 
} of coatings; and (4) the coater is simple in design and opera- 
} tion. Probably its greatest advantage is its high degree of 
_ versatility. Its primary disadvantages are (1) its tendency 
_ to cause streaking if the air outlets become partially blocked, 

(2) its tendency to form pattern though of a much smaller 
degree than roll coaters, and (3) it is not a good leveler. 

With regard to the final disadvantage, the coating tends to 

follow the contours of the base sheet. For this reason 
) among others, it was decided to use a trailing blade type of 
) coater which has outstanding leveling characteristics. In 
) conclusion, the air knife coating process is a very good 
4 method, and for certain applications such as functional 
) coatings, it is superior to the trailing blade. However, the 
) Longview personnel believed that it was not the best method 
for the development of surface smoothness, and therefore, 
| printability. 

Thus, in the fall of 1957, after the roll coating method had 
» proved inadequate and the inquiries which indicated that the 
| air-knife process was not the best method to develop surface 
) smoothness, a trailing blade coater was installed on the 
bleached paperboard machine in the Longview mill. The 
) results of the installation have been very gratifying, and dem- 
' onstrate the fundamental soundness of the process since the 
, unit was designed and built by Weyerhaeuser personnel whose 
primary purpose is the manufacture of pulp and paper prod- 
' ucts rather than of coating equipment. 
The principle of trailing blade coating is simple and similar 
to air-knife coating; i.e., an excess of coating is applied and 
doctored off the sheet with a blade. Its primary advantages 
include (1) its excellent leveling action, (2) its efficient use of 
coating, and (8) its ability to prepare sheets with superior 
printing smoothness. The primary disadvantages to the 
trailing blade coating process include (1) its low coating 
weight which limits its utility in functional coating, (2) its 
tendency to cause streaks, and (3) its tendency to cause 
‘mottle unless the coating and base sheet are very nearly the 
same in color and brightness. 
One of the primary factors in trailing blade coating is recog- 
nition that to produce a superior coated paperboard, the 


- 
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base sheet must be of superior quality. This factor is of 
greater importance with the trailing blade than with the 
roll or air-knife coaters because of the lower coating weights 
generally employed with the former. Thus, such factors as 
formation and smoothness of the base sheet must be carefully 
controlled for optimum results. One factor which has never 
been completely resolved and which certainly is open for de- 
bate, is that of which side of the sheet should be coated. 
At Longview, the wire side is coated for two primary reasons, 
Preliminary investigations indicated that the wire side of the 
sheet as made at Longview was slightly more receptive. The 
other and undoubtedly more important factor was that the 
installation design was more simple than that which would be 
required to coat the felt side. 


In order to assure optimum results, treatment of the base 
sheet prior to the coating must be balanced for the coating 
in use and the final use of the coated paperboard. While in 
essence, such treatment starts at the wet-end of the machine 
and before, the size press and calender treatments prior to 
coating are of great importance. These treatments must be 
designed to maintain or preferably to improve the receptivity 
of the base sheet. Simultaneously, they should be designed 
to minimize surface fuss which could result in coating streaks. 
Developmental work in this field is continuous and it is ob- 
vious that no one set of treatments can be considered as the 
ultimate. More work, both of fundamental and applied 
nature, is needed in this area. 

The influence of the type and nature of drier felts required 
in successful trailing blade coating is fairly well understood 
throughout the industry. The felt must be designed to 
minimize felt hair on the base sheet which can cause serious 
streaking difficulties. 

Coating formulations are complex in detail and often very 
dependent upon a given mill’s circumstances and certainly 
upon the consumer’s requirements. In general, a typical 
formulation would contain about 85% pigment and 15% 
adhesive. The pigments consist of high grade clays, titanium 
dioxide, calcium carbonate, etc. The adhesives in use consist 
not only of natural products such as starch, casein, alpha- 
protein, etc., but also various synthetic polymers. The latter 
types of adhesives are becoming more important as they con- 
stitute a wider variety from which to choose in order to de- 
velop any given desired property. In addition, they help 
to improve bending characteristics, ink receptivity, and so 
forth. In general, the coatings are formulated to possess 
Newtonian or slightly pseudoplastic flow properties. 

In order to control streaking, the Longview mill has found 
that the coating solids should be about 62% or below. As 
was the case discussed with regard to roll coatings, there is a 
practical lower limit to the coating weight which can be ap- 
plied. 

Because of the low coating weights which are applied with 
the trailing blade, it is necessary that the color and brightness 
of the coating and base sheet be approximately the same. 
If the difference is too large, serious mottle will result. In 
addition, excessive dry calendering of the coated board ag- 
gravates the mottle problem. 

The testing of coated paperboard is, of course, a problem 
of extreme importance. In order to determine the printing 
characteristics of coated board, the Longview mill relies pri- 
marily on the IGT print, pick, and, to a lesser degree, the 
wet pick tests. The IGT print is used as a routine control 
test even though the method is somewhat laborious for, at 
the present time, no other test appears to be simpler and yields 
as valuable information. The standard IGT equipment 
has been amply described in many papers, and the Longview 
apparatus has been modified in but one respect. A motor 
drive was installed on the print tester so that the revolving 
sector could be driven at a constant speed. The print test 
is repeated until incomplete coverage is noted on the test 
samples. The ink film thickness, which has been carefully 
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calculated from the number of strips tested, the area of the 
printing rolls, and the area of the inking rolls, is recorded as 
the print test result. A good correlation has been found 
between the test results so determined and actual field test 
results. 


The dry pick test is on less firm grounds than is the print 
test, and is, therefore, used to a lesser extent in coated board 
evaluation. The standard IGT test apparatus is used to- 
gether with IPI tack rated inks. In this procedure, the 
sample is tested using no. 6 ink if possible as the correlation 
between the results obtained with the various inks has not 
been fully established. The sector of the IGT apparatus is 
motivated in this test by the spring mechanism provided on 
the machine. The speed of the sector at various points along 
its path of travel has been carefully determined so that when 
the test sample is inspected, the speed at the point of coating 
break-up can be easily determined by measuring the distance 
from the origin of the test to the break-up point and referring 
to a reference graph. The point of coating break-up has 
been arbitrarily designed as the first area of 1 sq. em. in which 
ten picked spots can be detected. The results are recorded 
as a combination of two numbers; namely, the grade of ink 
and the speed at which break-up occurs. 


Correlation of the pick test results and actual field results 
presents a difficult problem since each printing plant operates 
differently, to a greater or lesser degree, than any other plant. 
Even within a given plant, there may be a large degree of 
variation in printing presses, speeds, inks, etc. In general, 
however, pick does not appear to be too great a problem 
when using the gravure method of printing, but for letter- 
press and offset printing, the pick values should be about 6 
to 100 and 6 to 150, respectively. 


The wet pick, as originally devised by the Dow Chemical 
Co. and modified by the Weyerhaeuser Co., is used primarily 
to determine the degree of picking or milking of pigment 
from the sheet which will occur during offset printing. The 
test is conducted in a manner similar to the print test except 
that the sheet is dampened with water just prior to coming 
into contact with the printing roll. The test sample is com- 
pared to an arbitrarily chosen set of standards and given a 
number corresponding to the standard which it most closely 
resembles. The correlation between the wet pick test re- 
sults and actual field results has not been fully established 
at the present time. 


The methods used in printing coated paperboard are 
essentially the same as used on printing grades of paper; 
that is, letterpress, offset, and gravure methods are com- 
monly employed. In the letterpress process, the printing 
smoothness as determined by the IGT test is of very great 
importance. The sheet must come into contact with the 
raised portions of the printing plate or ink transfer will not 
be complete. If the printing smoothness is not adequate, 
the press man can either increase the pressure or thickness of 
the ink film. The pressure can be increased only so far, how- 
ever, since punching may result. Similarly, increasing the 
ink film thickness reduces ink mileage and tends to aggravate 
offset problems. 


In the offset printing process, the ink is taken from the 
printing plate to the sheet by means of a rubber blanket. As 
a result, printing smoothness is not as important a factor as 
in letterpress printing. The board must have good ink re- 
ceptivity, however, in order to prevent the ink from building 
up on the plates and blanket. As indicated earlier, board 
must have greater surface strength for offset printing than 
for letterpress printing since in the former case inks of 
higher viscosity are used. Coated paperboard for offset 
printing must also be able to resist picking and milking in the 
moistened state since the transfer blanket is slightly wet from 
fountain water in the nonprinting areas. If the coating is 
not moisture resistant, the loosened coating may pile on the 
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blanket and may eventually work back into the ink supply 
causing considerable difficulties. / ; 

The gravure type of printing process utilizes inks of very 
low viscosity so that the surface strength of coated board to 
be printed is not of extreme impor‘ance. The question of 
surface smoothness is more debatable as some printers re- 
quire board with smoothness superior to letterpress while 
others do not. 


Presented at the meeting of the Pacific Coast Section of TAPPI held in 
West Linn, Ore., Nov. 17, 1959. 


Lake States Section 


The following papers were presented at the Lake States 
Section C. J. West Award competition, and received Honor- 
able Mention. The competition was held May 12, 1959, in 
Menasha, Wis. 


Our Experience with a Spent Sulfite Liquor Lagooning Operation 
J. Marshall Buehler 


In orpDER to continue operation of its 130-ton sulfite 
pulp mill at Port Edwards and yet reduce its pollutional load 


to the Wisconsin River, the Nekoosa-Edwards Paper Co. 


inaugurated a spent sulfite liquor lagooning program in 1952. 


Port Edwards is located on the Wisconsin River along a — 
section of the stream heavily loaded with industrial and mu- _ 
Therefore, the Wisconsin Committee on — 


nicipal wastes. 
Water Pollution issued orders to the industry in this area, in 
an attempt to improve the quality of the stream. Accord- 


ingly, in the summer of 1952, Nekoosa-Edwards Paper Co.’s 


proposal to construct a seepage lagoon was approved by the 
State Committee on Water Pollution. An experimental test 
hole, about 8 ft. square and 4 ft. deep, was excavated on a 
70 acre island in the river just east of the Port Edwards mill. 


This test hole was located in a bark-filled area and spent sul- 


fite liquor was dumped into it from a tank car loaded at the 
mill. The rate of seepage into the ground was determined 
and from these data it was determined that two ponds 40 
by 50 ft. and about 4 ft. deep, would be needed to take care 


of the volume of liquor to be ponded. Just to take care of | 


any excess, a 40 by 100-ft. overflow pond was also excavated. 
The two smaller ponds would discharge into this larger pond 
through a shallow overflow ditch rather than overflow their 
banks. 

While these ponds were being opened, Technical Depart- 
ment personnel established stream sampling stations about 
1 mile above the Port Edwards mill at a dam, and another 
three miles below the mill at a bridge. Other stations were 
also established but their purpose was only to augment data 
collected at the two aforementioned stations. Periodic sam- 


ples were collected at these points over a 3-month period. 


From the water samples collected, dissolved oxygen, bio- 
chemical oxygen demand, spent sulfite liquor solids, pH, and 


temperature were obtained. Standard methods of analysis — 


were used for all these determinations. The data thus col- 


lected during this three month preponding period were to be | 
used for calculating the increase in biochemical oxygen de- — 
mand loading as the stream passed the Port Edwards mill. | 
This figure would then be used as a base figure for comparing — 


future biochemical oxygen demand increments in this same 
area, thereby evaluating the effects of the ponding program. 


METHOD OF OPERATION 


Spent sulfite liquor is drained from the blowpits through a 
common header pipe to a 300-g.p.m. pump which pumps it 
to a 36,000-gal. steel storage tank. The liquor is pumped 
for a period of 1 hr. following a digester blow on each of three 


J. MarsnaLtyt Burnter, Nekoosa Edwards Paper Co., Port Edwards, 
is. 
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small, 10-ton capacity digesters and 1!/y hrs. on a larger, 15- 
ton capacity digester. From the steel storage tank, the 
liquor is pumped at a rate of about 175 g.p.m. through 3700 
ft. of stainless steel pipe to the lagoons. Part of the 4-in. 
pipeline is buried and part of it lies above ground. <A piece 
of 4-in. rubber hose attached to the end of the pipe permitted 
use of either of the two ponds. Operation of the pumps was 
made the responsibility of the blowpit man. All valves are 
of a rubber-lined type or stainless steel, and pumps are con- 
structed of bronze. An air connection was installed on each 
pump so that compressed air could be blown through the 
system to prevent freeze-ups during winter shutdowns. 


PONDING OBSERVATIONS 


About 10 days after the start-up in the fall of 1952, it was 
noted that an old drainage pipe on the island, neglected for 
years, was increasing its volume of flow and the effluent as 
increasing in spent sulfite liquor solids, indicating that our 
liquor was taking a short cut to the river rather than spread- 
ing out in a uniform seepage pattern. Therefore, an effort 
was made to stop the flow in this pipe. Cinders were dumped 
into an open crib at the upper end of the pipe. When this 
failed, we went to the outlet of the pipe and poured a block 
of concrete in front of it. Then a manhole where this par- 
ticular pipe crossed our N. epco Lake water supply pipe began 
to overflow. So, we dug down to the drainage pipe and cut 
into it. Next we built a retaining dike around this hole. 
Thus a new pond was created to collect seepage liquor. 

- About this time, we realized that our 36-in. cast iron pipeline, 
supplying the Port Edwards mill with process water from 
Nepco Lake, was lying in an acidic liquor bath. Fearing det- 

 rimental results, it was decided to abandon the area and seek 
a new ponding location, further north on the same island. 


Accordingly, test holes were dug around the island, digging 
| down to the water table in each case. Finally, a new location 
) was found where the water level was about 5 ft. below the sur- 
| face. A new pond, about 42,000 sq. ft. in area, was exca- 
vated in the sandy soil. A tile pipeline was connected to the 
| end of the already existing stainless steel pipelines and pond- 
ing was again resumed—for a 20 min. period. By this time 

our tile pipe had broken in about six places due to expansion 
of the pipe from the hot liquor. Stainless steel pipe was then 

substituted for the tile and, in August of 1953, ponding was 
| again in full operation and has continued since then. 

However, a new problem now faced us. The sandy soil of 
the new ponds did not drain as rapidly as the bark filled 
| did and the pond was rapidly filling. Accordingly a second 
and slightly smaller pond was opened. Rapid filling of 
| these two ponds prompted the diking of a swale of land to the 
north and another to the east of the ponding area, thereby 
creating two more ponds. All four ponds were connected 
‘to the liquor distribution system with the necessary pipes 
-and valves. Liquor was soon detected seeping into a slough 
‘connecting with the river. Therefore, a bulldozer was em- 
ployed to dike off this slough from the river, thereby creating 
‘a fifth pond. However, this fifth pond was not connected 
i to the liquor distribution system since it was intended to col- 
lect seepage liquor from the other ponds. Total area now in 
ponds was and still is about 5 acres. 


SPRAY OPERATIONS 


In the summer of 1955, an experimental spray operation 
was begun. A single sprinkler was installed in a grass covered 
Pendy area. A pump was installed to pump liquor from one 
of the ponds, through aluminum irrigation pipe to the sprin- 
kler head. It was our intent to determine how much liquor 
could be applied to the ground before flooding occurred, how 
long it would take the ground to recover and be ready for 
further use, and the effects on vegetation. Impressed with 
the favorable data acquired from this single sprinkler, it was 
decided that sprinkling of liquor would be an added benefit 
to our stream pollution abatement program. Therefore, 
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three more sprinklers were added in 1957. Spraying is now 
carried out during the summer months only and augments 
the seepage ponds during critical river conditions, During 
the summer of 1958 liquor was sprayed on a 2-acre plot in 
74 days. This was not continuous since the system is shut 
down on those weekends when the mill is not operating. 
These 2-day shutdowns each week provided sufficient time 
for the ground to recover from its state of liquor saturation. 
Approximately 30,000 gal. of liquor were sprayed each day 
of operation. 


COLLECTION OF DATA 


In order that the amount of liquor being ponded each day 
could be determined, the rate of the pump removing the 
liquor from the blowpit was determined. A totalizing clock 
was installed on the electrical control of the motor operating 
the pump, thereby recording the number of hours of operation 
of this unit. From this data, the volume of liquor removed 
from the blowpit could be determined. While it is recognized 
that the rate of the pump can vary from blow to blow, peri- 
odic checks of this rate show it to maintain a fairly reproducible 
average rate. During the pumping period, a small continu- 
ous sample is bled off the pump and collected in a 300-gal. 
tank. The contents of this tank are then mixed once a day 
and a sample removed for spent sulfite liquor solids deter- 
mination. This procedure was kept up for nearly 2 years. 
During this time, the concentration did not vary more than 
1% one way or another and was found to be proportionately 
related to the volume of liquor ponded. Thus a series of 
concentration values based on the volume of liquor ponded 
was established, thereby eliminating the continuous sampling. 
Knowing the volume of liquor ponded, the tonnage of pulp 
produced and assuming a value of 1.25 tons of spent liquor 
solids for each ton of pulp produced, we were in a position to 
determine what per cent of our total spent liquor solids 
were ponded. 

Weekly biochemical oxygen demand samples are still 
taken. Once each month these data are tabulated and com- 
pared to the standard preponding period. An improvement 
in stream conditions is reported if the pollutional load of the 
river is not increased more than it was in the preponding 
period as the stream passes the Port Edwards mill. 


RESULTS OF THE PROGRAM 


After 6 years of ponding, we have noted the following 
effects. Biochemical oxygen demand data indicate that the 
increase in B.O.D. loading from the station above our mill 
to the station below the mill has varied from month to month. 
On some occasions a considerable improvement has been 
noted, while other months there is not so notable an improve- 
ment. There have even been a few months when the bio- 
chemical oxygen demand load was greater than it was during 
the preponding base period. However, over-all experience 
during the 6-year period shows a 43% reduction in biochemical 
oxygen demand pick-up when compared to the preponding 
period. This has been accomplished by the ponding of an 
average of about 6 million gals. of spent sulfite liquor each 
month, or about 46% of our total available spent liquor 
solids. Fiber loss through the blowpit sewer has been re- 
duced 49%, this fiber now being deposited in the lagoons. 

All vegetation in the area has been killed. Seepage rates 
have increased, demonstrating the dispersing action of the 
liquor. No odor problems have been encountered, although 
there is a combination sulfur dioxide and fermentation odor 
in the immediate area. A monthly report covering all the 
ponding operations, stream data, and liquor data is forwarded 
to the Wisconsin Committee on Water Pollution. It should 
be pointed out that the ponds are not dumped during periods 
of high stream flow. In other words, our ponds are of the 
seepage type and are not holding ponds. 


CONCLUSION 
The ponding of spent sulfite liquor which was formerly 
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discharged to the stream, has effected an improvement to 
the stream when compared to a standard preponding period. 
This is due to the combination of factors: (1) Sugars in the 
spent liquor are acted upon by bacteria present in the soil, 
thereby reducing the pollutional load of the liquor. (2) 
The liquor by being sprayed in the air or held in a pond is 
given a chance to get rid of free sulfur dioxide, another 
contributing component to the pollutional load. (3) Fiber 
loss to the stream is reduced by the filtering action of the soil. 
(4) Liquor is added to the stream in a continuous, gradual 
manner rather than by intermittent slugging of the stream as 
was formerly the practice. (5) The liquor is added to the 
stream, in our particular case, at a point where the river bed 
is rocky, turbulent, and shallow, thereby providing additional 
aeration of water and liquor and causing more rapid stream 
recovery. 

Other processes for the treatment of the spent sulfite 
liquor have constantly been under study, and we will con- 
tinue to look for a better method of treating the spent liquor. 
However, until a feasible method is developed, the lagooning 
method of treatment will definitely have its place in the im- 
provement of our stream. 


A. C. J. West Award paper presented at the meeting of the Lake States Sec- 
tion of TAPPI held in Menasha, Wis., on May 12, 1959. 


Production Hydrosulfite Bleaching of Aspen Groundwood 


Edward Masak, Jr. 


Tur use of aspen (Populus tremuloides and P. grandid- 
entata) in the mechanically pulping process has enabled the 
paper industry to utilize a wood species that comprises one- 
half of the standing pulp wood in the State of Wisconsin.* 
Thus, aspen groundwood becomes very attractive from a 
conservation and from a transportation cost standpoint for 
the Late State paper industry. Understandably, the use of 
a new species brings about problems in storing, grinding, 
cleaning, bleaching, and proper paper machine utilization. 
Since 1956, the Kimberly mill of Kimberly-Clark has pio- 
neered much of the production scale hydrosulfite bleaching of 
aspen groundwood. This paper will briefly summarize this 
work. As is the case with much technical work, time does 
not permit a complete research approach. Many times it 
was deemed sufficient to prove a theory without going into 
the academic approach of why the theory was true. 

A brief description of the Kimberly mill groundwood sys- 
tem is as follows: Aspen is drum barked, cut into lengths, and 
ground on Sandy-Hill pocket grinders. After cleaning the 
initial or unbleached brightness is measured.t The ground- 
wood is either bleached with single-stage calcium hypochlo- 
rite (which will not be discussed here) or with one of the 
hydrosulfites. At present, sodium hydrosulfite is used. The 
unbleached groundwood and hydrosulfite solution are mixed 
and pumped through an up-flow tower. Retention time is 
3to6 hr. After bleaching the groundwood is washed with 
fresh water and delivered to the paper mill in slush form. 
Bleached brightnesses are determined at the paper mill. 


THE USE OF ZINC HYDROSULFITE 


Bleaching Response 


At the Kimberly mill, zinc hydrosulfite was the first reduc- 
ing type bleaching agent used. Table I indicates the weekly 
average bleaching response for a period of Oct. 8, 1956, to 
July 20, 1957. Bleaching temperatures were 45 to 55°C. 


Epwarp Masak, Jr., Kimberly Clark Corp., Kimberly, Wis. 

* Wisconsin Forest Facts, 1959 Edition, Wisconsin Forest Industries Com- 
mittee, Green Bay, Wis. 

+ All brightnesses data, unless otherwise noted, were made on pulps that 
have not been modified in pH. That is, the pulp ‘‘as is’’ is found in 
production. Handsheets are made according to TAPPI. 
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Table I. Bleaching of Fresh Poplar to Zinc Hydrosulfite 
Bleaching 


Brightness gain Zinc hydro. Zine hydro. per ton 


required per ton of pulp, lb. per point gained, lb. 
4.0 15 Bn a) 
3.5 91/y 2.75 | 
3.0 : 5l/4 1.75 


Over this period, the average brightness gain was 3.16 G.E. 
points. The average consumption of 9.95 lb. per ton ($2.18/ 
ton) was equivalent to 3.15 lb. per ton/per point of bright- 
ness gain. 


Effect of Yard Stored Aspen Upon Zinc Hydrosulfite | 


At the Kimberly mill, peeled or rough aspen can either be 
used directly as fresh incoming wood or stored in the wood- 
yard. Since groundwood made from longer stored aspen 


caused color, foam, and white water settling problems in the | 
paper mill system, a study was made of the effect of this | 


older wood on bleaching. ‘Table II indicates as the per cent — 
of 2-yr. old stored peeled aspen increased, the zine hydro- 
sulfite consumption also greatly increased. Thus, zine 
hydrosulfite had very little effect as a bleaching agent for 
this older wood. 


Table Il. Effect of 2-Yr. Old Peeled Aspen on Zine Hydro- ; 
sulfite Consumption in the Bleachery 

Two-year Zinc/ton/ point 

stored aspen, % Zinc/ton, lb. G.E. gained, lb. 
10 7.0 ioe 
15 10.0 2.4 
20 12.5 BF 
25 15.0 4.0 
30 18.0 4.5 
35 20.0 5.5 


Nine month average for all aspen was 9.95 lb. zine per ton or 3.15 lb. per 
zine per ton per point G.E. gained. 


To verify these production findings, the following labora- 
tory experiment was performed: groundwood made from 
either fresh aspen, l-yr. old aspen or 2-yr. old yard stored 
aspen was procured. Several aliquots of each groundwood 
equivalent to 20 air dry g. of each pulp were weighed out, | 
placed in plastic bags, evacuated with carbon dioxide gas, (| 
mixed with appropriate amounts of freshly made 1% zinc — 
hydrosulfite solution (0.94% by titration with indigotin disul- 
fonic acid), re-evacuated with CO. The bags were then — 
sealed and placed in a 50 + 0.5°C. constant temperature both 
for 2 hr. Brightnesses were determined on the bleached 
pulp. 

Table III indicates that 2-yr. old stored wood reached a 
maximum bleached brightness using 14 lb. of zine hydrosul-_ | 
fite per air dry ton of groundwood. The bleach response of 
2-yr. old stored wood at this 14-Ib. level of 2.4 points is | 
equivalent to the bleach response of fresh aspen at 6 lb. per ton. 

Fresh aspen and year old aspen have the same pounds per 
ton per point G.E. gained bleaching response as has been | 
shown to be the case with spruce and balsam groundwood.* | 
Thus for production purposes, the 2-yr. old stored aspen was | 
“unbleachable’’ and had to be consumed in the sulfite process. | 


Zinc Hydrosulfite Bleaching of Defective Aspen 


In order to determine the effect of various Aspen defects, 
species, and age upon bleaching, 21/2 to 3!/2 cord samples of 
freshly cut aspen containing various defects were ground on 
a production grinder. A sample of freshly cut Balm of 
Gilead and a sample of aspen that had been stored for 9 | 
months in the woodyard were also ground. Samples of the | 
groundwood were bleached under CO, for 2!/> hr. at 50°C. | 


* Whitman, Frank A., Tappi 40 No. 1: 20-24 (1957). | 
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Table III. 


Fresh aspen 
A 


The Effect of Aspen Age Upon Laboratory Bleachings 


Zinc hydro./ton, lb. Brightness 1lb./t/pt. Brightness at fee 1b./t/ pt. Brightness meee; oe lb./t/pt. 
0) 67.6 ab a 62.5 
6 70.0 2.4 2.5 oS A i 16 1.2 5.0 
10 TONS 1 SiO} 2.86 66.1 3.6 2.8 62.3 IPS) 5.3 
14 T2280 4.4 32 Bee yi 62.8 2.4 5.8 
15 aie Ny ie 67.4 4.9 3.18 bi : . 
22 ee es we 68.2 a Bl) (O.. 7 P43 Sa 


using 22 lb. of zinc hydrosulfite per ton of air-dry pulp. An 
excess of bleaching agent was used to insure that any dif- 
ference in bleaching was due to the defect and not to experi- 
mental error. 

Table IV indicates that rots of both the white and red 
variety decrease bleaching response. Surface defects and 
dirt due to excessive knots are also very difficult to bleach. 
The rot defects, surface defects, and excessive knots produced 
a low unbleached brightness wood. The combination of low 
brightness and poor bleaching response would make it ad- 
visable to place restrictions on levels of such defects on in- 
coming aspen. 

Neither stained aspen nor Balm of Gilead affected the 
bleaching response adversely. Here again, the unbleached 
brightness was very low because of this and minimum 
amounts of such defects or species were to be tolerated. 

Yard storing aspen over a summer caused the unbleached 
brightness to decrease 6.8 G.E. brightness points. The 
bleaching response was equivalent to freshly cut poplar. 
Economics dictated that freshly cut aspen of higher un- 
bleached brightness should be used whenever possible. 


THE USE OF SODIUM HYDROSULFITE 
Bleaching Response 


A production trial was performed in which sodium hydro- 
sulfite was used in place of zinc hydrosulfite. Table V indi- 
cates the response of aspen to sodium hydrosulfite was much 
better than to zinc hydrosulfite. A decision was made to use 
sodium hydrosulfite in production. Table VI bore out the 
trial conclusions. 

The cost of bleaching with sodium hydrosulfite was one-half 
that of bleaching with zinc hydrosulfite. It is not within the 
scope of this project to determine the reason for this phe- 
nomenon, it is sufficient to take advantage of it. 


| Effect of Yard Stored Aspen and Balm of Gilead Upon 
_ Sodium Hydrosulfite Consumption 


In May, 1958, freshly cut samples of rough aspen, peeled 
aspen, rough Balm of Gilead, and peeled Balm of Gilead were 


Table IV. Effect of Defects Upon Bleaching with Zine 


Hydrosulfite 
Defect, Unbleached Bleached 
Defect % brightness brightness Gain 
Red rot (Radulum 
casearium) 8.7 (G33, 0 (Oia 7 4.0 
White rot (Fomes ig- 
: niarius ) 14.1 61.8 63.6 1.8 
_ Excessive knots Boe 62.4 66.3 3.9 
' Surface defects, can- 
kers, cracks 4.4 60.7 61.0 0.3 
Stained, internal 14.6 57.7 62.8 5.1 
_ Aged, 9 months over 
a summer beat 64.7 70.2 5.5 
' Balm of Gilead (Pop- 
ulus balsamifera) 21.5 58.2 63.9 5.7 
Control 


_ Mixture of big tooth 

(Populus tremu- 

loides) and trem- 1:2 (A& 76.5 5.0 
bling aspen (Pop- 

ulus grandidentaia) 


Samples bleached with 22-ib. zine hydrosulfite per ton for 21/2 hr..at 50°C. 
under 4 ; 

Eanipled of wood were obtained and aspen defects were determined by 
D. Prielipp and L. Moore, Kimberly-Clark of Michigan. 
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cut. These were stored in the Kimberly mill woodyard. 
Periodically, a sample of 2 to 3 cords of each was processed 
through the woodroom and ground. The unbleached bright- 
nesses of the resultant groundwood samples were determined. 


Table V. Bleaching Response of Fresh Aspen to Sodium 
Hydrosulfite 


Points gain in Sodium hydro. Sodium/ton/ point 


brightness desired per ton, lb. brightness, lb. 
335) Bite) 1.0 
4.0 4.3 thal 
5.0 6.0 1.2 
6.0 10.0 oe 


The samples were then lab bleached with 8 Ib. of sodium 
hydrosulfite for 2 hr. at 60°C. under nitrogen. 

Table VII indicates that Balm of Gilead had a bleached 
brightness 10 points lower than aspen. Rough aspen did not 
lose brightness as rapidly as did peeled aspen. Rough 


Table VI. A Comparison of Production Costs of Zine and 
Sodium Hydrosulfite Bleaching 


Bleaching Agent 


Zinc-hydro. Sodium hydro. 
Sept. 1966- Aug. 1987-— 
July 1957 Feb. 1969 
Bleaching brightness gain 3.16 3.79 
Hydrosulfite per ton, lb. 9.95 4.74 
Dollars /ton $2.18 $1.09 
Hydro/ton/point gained, 
Ib Sally 1.24 


Costs of bleaching agent: 
Zine hydrosulfite, $0.2129/lb. 
Sodium hydrosulfite, $0.2313/Ib. 


aspen of higher brightness could be stored for 2 months 
before more than 1 point was lost, while the peeled 
aspen lost 2 points in as little as 2 months. After 4 months 
storage, the brightness loss was essentially the same for all 
aspens and remained constant. The rough Balm had essen- 
tially the same loss as did peeled aspen. The results on peeled 
Balm of Gilead are not conclusive. 

Tn order to verify some of these conclusion 11 cars (a 3-day 
supply) of freshly cut rough aspen containing 14% Balm of 
Gilead were processed through the Kimberly mill woodroom 
and pulp mill. Preceding this, 3 days of freshly cut rough 
aspen was used. Following the balm, two days of a mixture 
of year old and fresh rough aspen was used. 

Table VIII indicates the added expense in bleaching Balm 
of Gilead, and yard-stored wood. Thus, from an economic 
standpoint, it is best to bleach freshly cut aspen of low balm 
content. Storage should be done in the rough rather than 
the peeled form especially if storage time is to be less than 4 
months in duration. 


BRIGHTNESS REVERSION OF HYDROSULFITE BLEACHED 
GROUNDWOOD 
Reversion of brightness is common in groundwood pulps. 
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Table VII. The Sodium Hydro Bleaching of Aged Aspen and Balm of Gilead 


(All Brightnesses Are Sulfite Sodium Bleached Brightnesses) | 


Rough aspen 


———Peeled balm 


Storage age Loss in brightness = — Peeled aspen : Rough balm 2 
of ood Brightness upon storage Brightness Loss Brightness Loss Brightness 08s 
0 
1 month 76.14 0 “eee 0 63.00 0 64.78 i 
13/2 months 75.26 —0.088 75.64 —0.07 61.25 —1.75 Oe Bee 
2 months 75.39 —0.75 73.75 —1.96 60.22 —2.78 65.4 eee 
21/2 months 75.0 —1.14 73.8 ak 61.90 —1.10 res oa 
31/4 months 74.58 —1.56 73.80 —1.91 62.52 —0.48 oe ; ea 
41/, months 72,87 —3.27 72.60 3.11 61.55 1.45 64.5 oe 
51/4 months 74.53 —1.61 73.76 —1.95 62.51 —0.49 64.51 aaa 
61/2 months ore —3.0 74.4 —1.31 61.5 —1.50 65.1 +0. 


Aspen and Balm samples were cut in Upper Michigan in May 
D. Prielipp and L. Moore, Kimberly-Clark of Michigan, were in 

All samples were bleached with 8 lb. sodium 
tion of G. Saunders. 


This reversion is especially noticeable in hydrosulfite bleached 
groundwood in contact with ion.* It has been hypothesized 
that the iron is reduced by the hydrosulfite to its colorless 
ferrous form. After contact with an oxidizing agent, air 
being the most common, the iron is plated out on the pulp 
in its dark brown ferric form. This cases an apparent rever- 
sion of the groundwood. 

A method of testing for this reversion is through the use 
of an EMF (oxidation-reduction) and pH meter since rever- 
sion takes place at different EMF’s at different pH’s. The 
Kimberly mill system was checked with an EMF and pH 


Table VIII. Use of Balm of Gilead and 1-Year Old Aspen 
in the Sodium Hydrosulfite Bleachery 


Brightness Sodium/ton, Lb./ton/ point 
Wood gain lb. gained 
Fresh rough aspen -2.5 1.4 0.47 
14% balm 3.65 OnOe 0.82 
50% year-old peeled aspen 5.05 Well 1 BR 


Since the Balm was bleached 0.5 point higher in brightness than the other 
samples, it is estimated that 2.65 lb. of sodium per ton was used. 

a Per cent of Balm was determined by R. Eggen, Kimberly-Clark of 
Michigan. 


meter. Table IX indicates that reversion takes place upon 
washing hydrosulfite bleached groundwood, upon the addi- 
tion of alum prior to the paper machine fan pump and upon 
dilution at the fan pump. 


Table IX. Oxidation-Reduction Data of a Mill Ground- 
wood Stock System 


EMF range at 
which tron rever- 


EMF, sion takes place 
Location Time pH (millivolts) at this pH 
Unbleached 8:00 7.0 +140 —400 to +500 
Tower 9:10 6.2 —490 -—300 to +500 
Washed Geils yeaib +70  —400 to +500 
Virgin fiber mixture Mesto. “oil +50 —400 to +500 
V.F. + broke 9:30 6.9 +40 —400 to +500 
V.F. + broke + alum 9:30 4.3 +160 +100 to +500 
V.F. + broke + alum + 
dilution for headbox 9:30 4.2 +230 +150 to +500 
Headbox 9:45 5.1 +200 —40 to +500 
Wire trim 0) Bs er aa) +230 0 to +500 


MEF ranges of iron reversion determined by G. Saunders, Research and 
Development. 


This indication of reversion as shown by oxidation-reduc- 


tion was further verifield by actually testing brightnesses 
at indicated points of reversion. 


* Yankowski, A. A., Tappi 40, No. 9: 717-20 (1957). 


and delivered to Kimberly in June. 
charge of wood procurement for 
hydro per ton under nitrogn for 2 hr. at 60% at 


The first trial (1 month old storage) was made in May. 


this trial. ‘ : 
Research and Development, Kimberly-Clark, under the direc- 


Reversion of Hydrosulfite Bleached Groundwood at the 
Washer 


The reversion upon washing was tested by procuring paired 
samples before and after the washer. Brightnesses were de- 
termined immediately after sampling and after allowing the 
samples to sit with occasional stirring for 5 hr., the approxi- | 
mate time in the bleached hydrosulfite bleached storage tank. 
A 1.2 points of reversion is found on the stored washed sam- 
ples while only a 0.2 point reversion took place in the un- 
washed samples as shown by Table X. 

The brightness of the two immediate samples were the — 
same, indicating reversion is a rather slow reaction and not 
instantaneous. The use of 3 to 5 lb. of EDTA per ton of 
groundwood prevented the reversion of washed groundwood. 


Table X. Reversion of Hydrosulfite Bleached Groundwood ; 
Upon Washing and Storage 


Dissolved 
Brightness solids 
5 hr. (g./100 ml. of 
Sample Immediate storage Reversion effluent) 
Unwashed 68.0 67.8 0.2 0.1850 
Washed 68.0 66.8 12, 0.0624 
Washed + 3 lb. of 
EDTA per ton 
of groundwood 68.0 67.9 0.1 
Washed + 5 lb. of 
EDTA per ton 
of groundwood 68.0 68.0 0 


Consistency of both samples was 4.66 to 4.78. 


Reversion at the Paper Machines Due to Alum 


In order to verify the reversion at the paper machines as 
indicated by the oxidation-reduction data an experiment was 
performed in which the brightness of hydrosulfite bleached 
groundwood was determined at its normal pH of 6.8 to 7.0. 
Aliquots were then adjusted to 4.5 pH with sulfuric acid or 
papermaker’s alum or iron free alum and brightnesses were 
determined. This was repeated with a paper machine stock. 

Table XI indicates that 1-point of brightness reversion 
could be prevented through the use of iron free alum. A 
month long mill trial of iron free alum verified these results. 
This trial will not be discussed in this report. 

Further work is progressing at present using EDTA treated | 
alum and low iron content aluminate. 


A. C. J. West Award paper presented at the Meeti f the Lake S ; 
Section of TAPPI held in Menasha, Wis., on May 12, 1959. e Lake States 


Work on a production problem such as this could only be possible due te 
the combined efforts of many men in many departments. Thanks go to 
A. C. McIntyre and W. McDonald, Kimberly Pulp Department; D. L. . 
Wolfe and R. J. Greenwalt, Kimberly Technical Department; A. A. Yan- - 
posse ond a petnders oeoerc eee Development; R. Eggen, D. Prie- - 
ipp an . Moore, Woodlands; . Pierce, Kimberly Mill Manager; 

P. R. Eastwood, Kimberly Production Manager. eer; oa 


Table XI. Effect of Various pH Adjusting Agents Upon Reversion 
Asis brightness Sulfuri id AH2SO. Oe 
A ess ULJUTLE ACL a , , -7 = 6 
Sick (OH ORT O) ed 204 as is Ponerners 8 AH80s) pm thot shee cedieh Ga af mer 
Sodium 68.6 ON@ +2.4 66.4 —4.6 67.4 _ 
Mixed stock 71.1 73.4 42.1 69.3 --4.1 70.4 =3.0 cee 
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An Approach to Continuous Cooking 


Wavell Cowan 


THE application of a continuous process to the diges- 
tion of wood in the production of pulp should be a desirable 
improvement over the batch system. Certainly a continu- 
ous process has many inherent advantages over a batch 
process. The reduced size of the necessary primary equipment 
makes closer control of such variables as temperature, pres- 
sure, and chemical concentration possible. But, more im- 
portant, it becomes economically feasible to alter these con- 
ditions at any desired time during the cooking reaction. 

Existing continuous cooking processes have not proved 
sufficiently effective to cause obsolescence of the batch Sys- 
tem. The attempt has been made to utilize the practical 
knowledge of the normal batch cooking operation together 
with various unique mechanical arrangements to produce a 
continuous system. The flexibility that might be successfully 
incorporated has been largely ignored. The reason for this 
is the lack of fundamental understanding of the chemical 
processes involved in pulping reactions. 

The wide diversity of opinion expressed in the literature 
on cooking mechanisms and the effect of cooking variables, 
each apparently supported by experimental observation, 
inexorably points to the need for wholesale reassessment in 
this area. The realization that the problems inherent in 
| any cooking process will not be solved by one grand, sweeping 
experiment but only by painstaking, long-term research is 
probably the first necessary forward step in this re-evalua- 
tion. 

In this paper an attempt is made to develop an apprecia- 
tion for the primary concepts upon which the ultimate suc- 
cess of continuous cooking will depend. 

In developing the picture presented in the following pages, 
primary significance appears to be given to the alkaline cook- 
| ing process. This in no way is meant to suggest that this 
area is potentially more important to continuous cooking than 
such other processes as acid sulfite or neutral sulfite pulping. 
Rather, this analysis should be considered as representative 
of the approach that must be applied to all areas until specific 
knowledge limits the usefulness of any particular area. 


ANALYSIS 


To achieve a maximum economic significance, continuous 
| cooking must utilize significantly faster pulping rates than 
are normally employed in the conventional batch operation. 
_ How this can be accomplished is the first question requiring 
major consideration. The pulp quality as obtained by con- 
| tinuous cooking must at least be comparable to present pulp 
i quality. This is a second point of major importance. The 

ability to control pulp quality or define pulp characteristics 
| over a wide range is a final high desirable feature which should 
be considered in any approach to developing continuous cook- 
/ ing. 

A brief examination of what is involved in a normal cook- 
_ ing operation is probably a good starting point for this dis- 
| cussion. Wood in chip form is charged into a digester fol- 
lowed by cooking liquor, after which the temperature is 
'raised. The interaction between the cooking liquor and the 
wood chips is of primary interest to this analysis. In gross 
_ terms, the desirable effect is a dissolution of lignin from the 
wood through the action of the cooking liquor. The un- 
desirable effect is the degradation and removal of carbohy- 
drate material. These reactions require the following se- 
quence of events: 


1. The cooking liquor must first penetrate into the macro- 
structure of the chip. kg 
2. Reactive molecules (or ions) in the cooking liquor must 
undergo microdiffusion* to a solid-liquid reaction interface. 


* This term refers to movement across a thin film adjacent to the actual 
solid surface. 
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3. An absorption of these reactive molecules on the solid 
surface must occur. 

Chemical reaction between the solid phase and adsorbed 
reactive material can then take place. 

é The reaction products must then desorb, suffer micro- 
diffusion from the reaction interface, and then diffuse through 
he macrostructure of the chip into the surrounding cooking 
iquor. 


The rate of these individual steps will depend upon the 
local conditions (in a micro-sense) of temperature, of ionic 
and molecular species including type and concentration, of 
electrokinetic environment, and of the physical and chemical 
nature of the wood. These, then, represent the variables 
affecting the over-all pulping rate. However, a number of 
them lose significance when interest is directed toward major 
increases in pulping rate. Certainly the chemical nature of 
the wood is largely beyond control. Although the physical 
nature can be somewhat altered, these changes cannot be 
expected to have any major effect on pulping rate. The 
electrokinetic environment is established by the components 
of the system and so is not an independent variable. Thus, 
consideration need only be given to the chemical make-up 
of the cooking liquor and to the temperature at which the 
pulping reaction is carried out. 


A vast number of pulping agents, both inorganic and or- 
ganic have been investigated, and no evidence exists to sup- 
port a view that substantially better pulping rates can be 
economically achieved by substituting a new pulping agent 
for existing ones. Similarly there is no evidence that a cat- 
alyst of significant importance will ever be developed as an 
answer to rapid pulping requirements. 

Considerable work has been done attempting to define 
the effect of chemical concentration and cooking temperature 
on pulping rate. With few exceptions little attention has 
been paid to extraneous variables. As a result obvious dis- 
crepancies have occurred, and many of the conclusions drawn 
are of questionable value. However, certain trends have been 
established which give at least a qualitative picture. These 
can be illustrated from the work of Hobden (1) with alkaline 
(NaOH) cooking of eucalyptus. This work has particular 
merit as will be discussed later. An increased delignification 
rate is the result of increased concentration of alkali and in- 
creased pulping temperature, and a much larger rate increase 
can be expected by elevating the temperature than can be 
effected by corresponding increases in alkali concentration. 

Elevated temperatures thus appear to be the answer to 
the required rapid pulping essential to continuous cooking. 
This is not an unexpected conclusion. A 10°C. rise in pulp- 
ing temperature is generally believed to double the delignifica- 
tion rate. Larocque and Maass (2) in alkaline cooking ex- 
periments point out that the temperature coefficient ranges 
from 1.7 to 2.7 per 10°C. temperature rise at 160°C. Recent 
work by Walters (3) with neutral sulfite cooking liquor sug- 
gests that this temperature coefficient is even higher (approx. 
4) at higher temperatures (210°C.). Thus it appears certain 
that high temperature cooking is a desirable basic factor 
around which to build a continuous cooking process. 


This brings us to the second point, that of pulp quality. 
Critics will vociferously maintain that high temperature 
cooking precludes the possibility of producing quality pulp. 
Their argument is that degradation of carbohydrate material 
is excessive at high temperatures and dominates the im- 
proved delignification rate achieved. I do not believe that 
this assertion has ever been adequately verified experimen- 
tally. Furthermore, there is an indication that such a view 
is incorrect. 

Experimental work aiming at the determination of the ef- 
fect of high temperature cooking on pulp quality has suffered 
from two major drawbacks. The first is that care has not 
been taken to eliminate the penetration effect from influencing 
the results. Improperly penetrated chips subjected to high 
cooking temperatures will yield degraded pulp, but the 
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degradation can clearly not be totally ascribed to the high 
temperature. Secondly, the actual cooking operation is not 
conducted under approximately isothermal conditions. A 
significant portion of the total cooking time is represented 
by a heating-up period. Here again results cannot be ac- 
counted for entirely by the period at which the maximum 
temperature is operative. In effect, only for experiments in 
which penetration has been carefully excluded as a limiting 
factor and where the cooking is essentially isothermal can 
legitimate conclusions concerning high temperature cooking 
be drawn. 

Walters (3) in work previously mentioned, designed his 
experiments to fulfill the above requirements. Using isother- 
mal cooking conditions with aspen wafers, he clearly dem- 
onstrated that a neutral sulfite cook conducted at tempera- 
tures up to 210°C. will not cause serious degradation of the 
pulp produced. The work of Hobden (2), also referred to 
previously, is another example where required experimental 
conditions were met. Although he did not conduct his 
cooks at temperatures above 170°C., it is of interest to con- 
sider the trends his data establish. 


The results indicated are that the total carbohydrate con- 
tent of the pulp is higher for a given lignin content when the 
delignification is achieved at a higher temperature. This 
trend cannot be extrapolated to higher temperatures with 
any validity, but there is certainly no indication in these data 
that higher temperatures would have a deleterious effect on 
pulp quality as judged by carbohydrate content. The only 
possible conclusion is that a need exists for definitive work in 
this area of high temperature cooking. However, the pros- 
pects for successful high temperature cooking are not as dark 
as many people might believe. 


A problem relative to high temperature cooking which is 
implied in the previous section is that of initial penetration 
of the liquor into the wood chip. Good penetration is essen- 
tial for the production of uniform quality pulp. Where cook- 
ing time is conceived in minutes instead of hours, the time 
involved in achieving adequate penetration assumes great 
significance. 

Stone (4) distinguishes two distinct mechanisms for per- 
meation of a liquor into the gross woody structure of the chip. 
Penetration is the advance of a liquor-air or liquor-void inter- 
face under the influence of a pressure differential. Dzffusion 
signifies the advance of liquor into a water or liquor saturated 
structure as a result of a concentration gradient. For clarity, 
these distinctions are adopted for subsequent discussion. 


The time necessary to ensure adequate penetration will 
be primarily dependent on the nature of the capillary struc- 
ture of the wood chip involved, which defines the resistance, 
and the differential pressure causing penetration, which is the 
driving force. Secondary variables are the temperature and 
nature of the penetrating liquor. In the study by Stone (4) 
oven-dry l-in. wood cubes were evacuated and flooded 
with deaerated water under vacuum. The time for sinkage 
to occur is suggested as a qualitative measure of penetration 
time. For different species of hardwood, sapwood speci- 
mens had sinkage times of '/2 to 9 min.; heartwood, of 16 
min. to 8 days. The inference is that penetration time is a 
definite problem where rapid continuous cooking is envisaged. 


Diffusion rate is a function of the concentration gradient 
and the total cross section available for diffusion. 'Tempera- 
ture has a marked effect on diffusion processes and so is an 
important variable. The actual capillary structure is of less 
importance since it is the overall area contribution and not 
the pore distribution which is important. Lusby and Maass 
(5) in diffusion studies using sodium hydroxide and spruce- 
wood conclude that. almost. instantaneous diffusion would 
occur under the elevated temperature conditions of a normal 
cooking operation. Thus, it is possible that diffusion offers 
a more promising prospect than does penetration for achiev- 
ing rapid initial permeation of cooking liquor into the chip 
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structure. However, diffusion presupposes a preliminary 
penetration stage and so the penetration problem must even- 
tually be faced. 

The idea of opening up the wood structure by some form of 
mechanical pretreatment offers the possibility of marked 
reduction of penetration time. However, lowering of pulp 
quality has been traced to many forms of mechanical pre- 
treatment and definite evidence is presented (6) to demon- 
strate the marked decrease in pulp strength as a result of 
severe crushing of sprucewood. Evidently, further study in 
this arca should attempt to define the reasons for such effects 
as a prelude to the possible development of a more satis- 
factory wood pretreatment. 

Another alternative is to substitute the wood wafer for the 
wood chip. The main problem here is probably the tech- 
nical development of an economical wafer producer although 
some concern should be given to any detrimental pulp quality 
that may result from this substitution. 

It was suggested that control of chemical type, concentra- 
tion, and pulping temperature as a function of pulping time 
are conceivable goals for continuous cooking. Such control, 
if properly defined, might produce better absolute pulp | 
quality in addition to introducing the means of varying pulp 
characteristics as desired. 

No one denies the complexity and multiplicity of chemical 
reactions involved in any cooking operation. Existing 
studies have to a large extent dealt with these complexities 
in a superficial manner. As a result of this limited research 
effort we are in no position to appraise the following possibili- ~ 
ties. At several particular stages of a cooking process it = 
might be highly advantageous to alter the cooking environ- 
ment by (1) changing the cooking temperature, (2) altering — 
the chemical concentration, or (3) introducing or substitut- 
ing a second pulping agent. 

These questions will never be answered by empirical 
experiment as there are simply too many possible combina- 
tions to be tested. What is needed is fundamental knowledge 
concerning all the chemical reactions involved and the rate- 
controlling mechanisms that describe them. Such knowledge 
can only be slowly evolved by a continuous, methodical, and 
meticulous fundamental research program. 


CONCLUSION 


Continuous cooking offers inherent advantages of flexibility 
and control with the possible resulting prospect of improved 
pulp quality and control of pulp characteristics. For maxi- 
mum economic benefits continuous cooking must utilize 
rapid pulping rates. The best prospect for accomplishing 
this appears in the area of high temperature pulping. The 
accompanying problem of possible pulp degradation must be 
definitively explored. The factor of penetration rate which 
becomes limiting suggests the use of a mechanical pretreat- 
ment of wood or substitution of a wafer for a wood chip. 
Both such possible solutions require careful research and 
development. Finally, the ultimate utilization of possible 
flexibility and control can only result from a fundamental re- 
search program seeking knowledge of basic reaction mecha- 
nisms involved in wood pulping. 
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Ohio Section 
Applications of Atomic Energy 
Edward C. Pandorf 


Tus talk reviews the history of discoveries in the 
field of radioactivity and atomic energy, and describes 
atomic structure and the mechanics of energy release due to 
nuclear fission reaction. Industrial applications of atomic 
energy are surveyed, and the current status of atomic, electric 
power productions is described and illustrated. 


HISTORICAL REVIEW 


The concept that matter is made up of tiny particles dates 
back at least 2500 years to ancient Greek and Hindu philos- 
ophers. In the 5th century B.C. Democritus named these 
particles “atomos,” but no further progress was made in this 
theory until 1808 when John Dalton, an English school teacher 
wrote a treatise on the atom as a unit of chemical structure. 
In 1869 D. I. Mendelyeey published a study on the weights 
of elements which resulted in the Periodic Table of Elements. 
The discovery of x-rays by W. C. Roentgen in 1895 stimulated 
further investigation into the subject of radioactivity. In 
1896 H. A. Becquerel discovered natural radioactivity in 
uranium ore. Marie and Pierre Curie named the phenom- 
enon “radioactivity” in 1898, and isolated the elements 
radium and polonium. By 1904 Ernest Rutherford had 
identified 20 elements which possessed radioactive properties. 
In 1919, Rutherford demonstrated the principle of trans- 
mutation by converting nitrogen to oxygen by alpha particle 
bombardment. This was probably more important than the 
objectives of the medieval alchemists who strove to transmute 
lead to gold. In 1932 James Chadwick proved the existence 
of the neutron as an elementary particle, which solved 
| many problems which had puzzled the scientists, and which 
| also furnished the key to releasing energy from an atomic 
nucleus. 

The history of atomic power starts with Albert Einstein 
who theorized in 1905 that energy and mass are intraconvert- 
| ible in accordance with his expression “EZ = mc?.” In 1934 
Enrico Fermi performed experiments involving bombard- 
ment of uranium with neutrons. He reported curious results 
which he could not interpret. In January, 1939, O. R. Frisch 
and Lisa Meitner, German refugees working in Denmark, ex- 
plained the process of nuclear fission. The Frisch-Meitner 
theory was brought to the United States on Jan. 16, 1939 
by Niels Bohr, and was confirmed within a few weeks by lab- 
oratory experiments at Columbia, Carnegie Institute, Johns 
| Hopkins, and the University of California. Almost im- 
} mediately the possibility of a nuclear chain reaction was 
| realized with the vast potentials of either controlled or un- 
controlled power release. Under pressure of wartime de- 
} velopment the first self-sustained nuclear chain reaction was 
/ accomplished on Dec. 2, 1942 at the University of Chicago; 
» and on July 16, 1945 the first atomic bomb was detonated 
at Alamogordo Flats, N. M. A large number of scientists 
' and companies responsible for the success of the military 
' nuclear program were anxious to be released from their war- 
time assignments, and were happy to turn their talents 
toward the peaceful aspects of atomic energy. 


NUCLEAR STRUCTURE 


All materials on the Earth are made up of combinations 
of the 92 natural elements plus tiny quantities of the dozen 
cr so of the heavy, man-made elements. The smallest 
particle of a chemical compound is a molecule, which in turn 
is made up of atoms of the compounding elements. An 
atom comprises a nucleus within orbital electrons. The 
nucleus is built up of two major kinds of particles—protons 
and neutrons. The distinguishing feature of an atom of each 
element is the number of portons in its nucleus. This deter- 
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mines the atomic number of the element, and also the number 
of orbital electrons surrounding the nucleus of a normal atom. 
A proton carries a positive electric charge, and an orbital 
electron carries a negative electric charge. With equal num- 
bers of each, a normal atom has no net charge. 

A neutron is about the same weight as a proton, but has no 
electrical charge. The atomic weight of any atom is due al- 
most entirely to the protons and neutrons in its nucleus. 
Different nuclei of atoms of one element may contain dif- 
ferent numbers of neutrons, forming isotopes of the element. 
Isotopes of one element always have essentially indetical 
chemical properties, but may have different nuclear properties. 

The smallest particle of substance visible through a modern 
optical microscope will weigh about a 100-billionth part of a 
gram, and will contain about a billion atoms, which seems to 
indicate the improbability of ever being able to see an in- 
dividual atom. With atomic diameters on the order of 4 
billionths of an inch, most of this space is used by the orbital 
electrons, making the nucleus tiny indeed. Upscaling the 
nucleus of a hydrogen atom to the size of a baseball would 
increase the radius of the electron orbit to something over 
three miles! Despite the unbelievably small dimensions of 
these atomic particles, a lot has been learned about their 
characteristics and peculiar properties. 


FISSION ENERGY 


According to the Einstein equation, 1 lb. of material is 
equivalent to 11.4 billion kw.-hr, of energy. The fissioning 
or splitting of the nucleus of an atom of uranium-235 occurs 
almost instantly after that nucleus absorbs a free neutron. 
The resulting fission products are two lighter nuclei and two 
or three free neutrons. ‘The weight of all these products is 
about 99.9% of the weight before fission. In the process 
0.1% of mass is converted into energy in the forms of fast- 
moving fission products and radiation. Bombardment of 
surrounding materials increases molecular motion, which 
results in increased temperature. 


INDUSTRIAL APPLICATIONS 


The naturally occurring isotopes of elements are mostly 
nonradioactive or stable varieties; although a few, like potas- 
sium 40, are unstable, and throw off radioactive emanations 
to achieve stability. The naturally occurring heavy ele- 
ments like radium and uranium have no stable isotopes, and 
they very gradually decay through many unstable steps until 
the ends of the decay chains at stable isotopes of lead. Radio- 
active emanations or radiation can be in several forms in- 
volving either minute particles or rays. All of these radia- 
tions are detectable by instruments, but none of our body 
senses is capable of recognizing them. 

All fission products are radioactive isotopes, and any ele- 
ment which is subjected to neutron bombardment is converted 
into a radioisotope by induced radioactivity. We read of 
the hazards of these materials, particularly those present in 
bomb fallout, but may not realize the many practical and 
valuable applications of radioactive materials. 

In medicine and biology radioactive tracers are in general 
use for diagnosis and for helping us learn more about the 
functioning of living things. Also for arresting certain 
diseases the use of large scale radiation therapy is proving 
effective. 

In agriculture, tracer techniques, insect and disease con- 
trol, and induced mutations all use radiation sources. 

Industrial applications ef radiation are mainly based on 
these three characteristics: 


1. Indications of presence of radioactive materials. 
2. Penetration of radiation through solid materials. 
3. Effects of radiation on other materials. 


The first category includes tracer techniques: leak detection, 
wear, corrosion, wetting, diffusion of alloying constituents, 
and many others. The penetration characteristic is thc 
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basis of x-ray and isotope radiography for making photo- 
eraphs through visually opaque materials. The measure- 
ment of attenuation by materials bemg penetrated is the 
basis of many gaging functions, such as measurement of 
thickness, density, and level. Industrial irradiation of 
materials may become very important in food processing, but 
now finds greatest application in catalytic refinery processes 
and in the polymerization of plastics. 


HEAT AND ELECTRIC POWER 


While some of more subtle and perhaps interesting or 
valuable industrial uses of radioactive materials may still 
await discovery, the most obvious use is the substitution of 
the heat of nuclear fission for the carbonaceous fuels which 
the world is burning up at ever increasing rates. Many 
studies and predictions have indicated approximate dates by 
which economically recoverable supplies of gas, oil, and coal 
will be exhausted. Long before these dates are reached there 
will be regional shortages for which the economic solution 
will be the highly concentrated energy of atomic fuel. 


In the United States there are two incentives for research 
and development in the field of atomic-electric power. The 
first is for manufacturers of industrial equipment to sell 
complete plants and hardware to customers in those parts of 
the world where atomic energy will soon compete economi- 
cally with conventional fuels. The second incentive is 
economical large scale heat and power production in this 
country, in order to supply these services by whatever means 
is most attractive to the companies’ customers and share- 
holders. While our nuclear development is still tar from 
competitive at this time, the power industry has the responsi- 
bility for supporting reasonable experimental costs for the 
design, construction, and operation of nuclear plants in prep- 
aration for the time when these plants will be economically 
integrated into our power systems. 


Presented at the meeting of the Ohio Section of TAPPI held in Middletown, 
Ohio, Nov. 10, 1959. 


Empire State (Northern District) 
Progress Report on Inverform: Development 
Derry Akeroyd 


Bexorr Iron Works has for a long time been interested 
in the development of what is referred to as “controlled for- 
mation.’”’ As you know, with the conventional vat, stock is 
furnished to a mold and formation begins to take place im- 
mediately. However, a goodly amount of study by a num- 
ber of people has been done and it is still an educated guess 
as to most exactly what takes place as the stock continues on 
its route down and around the vat crucible. Forming, wash- 
ing, reforming, peculiar flow patterns—all have their effects 
on the finished sheet. The fourdrinier sheet is also subjected 
to a variety of forces as it travels along the wire. After being 
turned loose on the traveling wire, the sheet undergoes all 
types of rearranging as it has to contend with forming boards, 
table rolls, deflectors, and suction boxes. Two-sidedness and 
wire mark are just a couple of the more well known results of 
the rearranging that can be done to a sheet before its mat is 
fixed. 


The subject of “controlled formation” or the process of 
setting the sheet in a short distance—up to, say, 24 in.—has 
received considerable thought and effort for here would be 
a way to eliminate those interruptive effects that can take 
place during a lengthy drainage period. Several ways of 
accomplishing controlled formation have already been de- 
veloped and more are sure to come. 

One of the methods that falls into this category is the Inver- 


Derry AxproyD, Sales Engineer, Beloit Iron Works, Beloit, Wis. 
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form process that has been developed at St. Anne’s Board 
Mill Co. in Bristol, England, and this report will be a brief 
review of the work that has been accomplished by these 
people. 

An investigation on their part of a means to manufacture 
high grade folding boards at higher speeds than normal for 
cylinder machine operation led to the building of a 20-in. trim 
experimental machine. The work that was started in 1951 
on this unit began to show promise with a process of upward 
dewatering and the experimental work was elaborated on in 
this direction. 

Due to the success of the experimental model, in 1955 St. 
Anne’s converted its four-cylinder no. 4 machine to a 140-in. 
fourdrinier with four Inverform units. Walker Bros. Ltd. 
built the equipment, working in close cooperation with St. 
Anne’s engineers and papermakers. 

In the basic arrangement of this machine, there are four 
Inverform units which are alike and each has a very simple 
flowbox ahead of the top wire. The top wires are 40 ft. long 
and the bottom wire is 200 ft. long. Stock flows onto the 
bottom wire immediately before the nip created by the top 
wire passing around a large diameter forming roll. Two large 
diameter table rolls support the bottom wire under the form- 
ing roll. 

At the first ply forming position of a multiply machine, a 
certain quantity of water will naturally pass downward. | 
However, after the first ply has been formed, very little water - 
from the following plies can pass downward and must there-— 
fore be extracted upward. oy 

The sheet is formed in the nip of the forming roll and the~ 
two wires with the stock between them, passes into the auto- 
slice position. The original auto-slice arrangement incorpo-~ 
rated a brush roll assembly to facilitate the travel of the 
extractable water up an incline to a slice collector. Allof the — 
brush roll assemblies have since been replaced by suction slice 
arrangements with the leading edge of the slice slightly de- 
pressed into the top wire. 4 

Conventional flat boxes are used on the bottom wire in the 
first Inverform position only. Inverted suction boxes are 
used in the second and subsequent ply arrangements following 
the auto-slice. 

The sheet is then pressed by a rubber-covered baby press 
roll with the bottom roll being built into a suction box. The 
top roll is fitted with a suction slice. All wire runs incor- 
porate automatic guiding and tensioning devices and they are — 
all oscillated. The top wire frames are hinged at one end and 
can be lifted hydraulically in a matter of seconds. 

The complete wire part is driven by an electric drive using 
magnetic amplifiers, with the forward drive roll as the master 
section; and the couch, breast roll, and top baby press roll in 
each wire having helper motors. Other possible drive ar- 
rangements are under consideration at this time. 

The total vacuum requirements for the complete wet end 
are extremely low as none of the boxes pull over 3/2 in. of 
mercury. 

All wires on the machine are sewed in position. The actual 
time to silver solder the wires is approximately 20 min. per 
wire. 

Normal production runs for St. Anne’s has been on white 
lined chip, white lined manila, and body board for coating, 
ae a basis weight range between 45 and 80 lb. per 1000 sq. 

t. 

At the time of the rebuild on this machine, only the wet end 
was changed. The existing stack driers pose a very definite 
limitation to the machine capabilities and a program is under 
way at this moment to revamp the complete dry end. 

Some typical production runs are as follows, but you must 
consider the fact that all speeds are predicated on drier capac- 
ity as opposed to formation potential: ; 


54 lb./1000 sq. ft.—bleach lined body board—330 f.p.m. 
70/1000 sq. ft.—white lined chip board—250 f.p.m. aoe 
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The writer has seen a run on 0.018 caliper white patent 
coated board made at 500 f.p.m. which was at the limit of the 
present wet end drive. Because of the drier capacity prob- 
lem, the sheet was dumped in the press section. It can be 
stated definitely that the sheet at this higher speed looked 
better than that produced on conventional vat machines at 
slower speeds. 

Strength characteristics of the board made on the Inver- 
form machine compare favorably with that made on a normal 
cylinder machine. Tensile ratios, in the neighborhood of 2.7 
to 1, are a definite improvement. The sheet is more level 
and formation at higher speeds is at least equal to and usually 
better than conventional operation. Ply adhesion is very 
much better. In addition, it has been found that wide 
changes in freeness have little effect in the operating efficiency 
of the machine. 

Beloit Iron Works is very much interested in the Inverform 
process and has entered into an exclusive licensing agreement 
with the St. Anne’s people which allows us to build the equip- 
ment in this country as well as a number of others. 

The work that has been done on both the experimental and 
production machines clearly shows great promise for both 
plied papers and boards at speeds heretofore thought improb- 
able. Papers have been produced at speeds in excess of 2000 
p.p.m. and board at speeds in excess of 1400 p-p.m. We at 
Beloit feel that with the Inverform the paper industry now 
has one more tool available for producing improved boards 
and papers at higher speeds and also the possibility of develop- 
ing grades heretofore unknown. 


Presented at the meeting of the Northern District of the Empire State Sec- 
tion of TAPPI held in Watertown, N. Y., Nov. 8, 1959. 


New England Section 


The following paper was presented at the October 2-3 
mecting of the New England Section. 


Some Problems in Printing Boxboard 
James H, Wing 


Tue initial statement to be made when discussing “Some 
Problems in Printing Boxboard” is that there certainly are 
some problems in printing boxboard. These problems range 


James H. Wine, Group Leader, Research & Development Dept., Robert 
Gair Paper Products Group, Boxboard & Folding Carton Div., Continental 
Can Co., Inc., Uncasville, Conn. 
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from ink, equipment, personnel, operating procedures, costs, 
customers, to boxboard. This discussion will confine itself to 
boxboard and its relationship to printing in theory and prac- 
tice. Even this vast subject will be extremely condensed to 
three selected problems which the writer feels the technical 
boardmaker may be able to do something about. 

Also, it must be defined now that this information is 
directed toward letterpress printing. Approximately 80 to 
90% of the current boxboard conversion is done with letter- 
press equipment and therefore it seems wise to restrict the 
confines of this information to letterpress printing. Some of 
the information may be extrapolated to include other printing 
processes. 

In theory, the printer obtains correct ink weight and 
impression by system which is outlined in Fig. 1. This is 
called the cube of printing. One side of the base of the cube 
illustrates an increase in impression, and the other side illus- 
trates the ink quantity applied to the boxboard. The third 
dimension of the cube illustrates the smoothness of the box- 
board. 

Now, let us discuss each of these variables. Impression is 
the amount of squeeze necessary to subject the boxboard to 
in order to accomplish the end result of good contact with the 
sheet of boxboard. This squeeze or impression may vary 
anywhere from 3 to 15 thousandths of an inch depending on 
the board and the particular copy to be printed. The printer 
must choose some impression value that will be suitable. 

Ink weight is the amount of ink applied to the board sur- 
face to make a satisfactory job. This may vary from 0.40 
Ib. per 100,000 sq. in. to 1.0 lb. or more per 100,000 sq. in. 
The weight of ink necessary to produce a satisfactory job will 
depend on the specific gravity of the ink and the boxboard sur- 
face. The printer must choose some weight of ink that will 
give the desired results. 

Smoothness is that elusive characteristic of boxboard that 
may possibly be measured by taking a picture of it, leaking 
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air out over it, running an educated stylus over it, or by view- 
ing it with the well-known impartial observer. Anyway, it is 
there and has various degrees of its character from good to 
impossible. 

Now, let us return to the cube of printing and analyze this 
theoretical description of some of the things the practical 
printer must contend with although it is doubtful he has ever 
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thought of them in these terms. In the center of this cube . 
will be seen a truncated cone and it is the writer’s concept 
that the volume of the cone be called the good printing 
volume. In other words, in any situation, if the printer can 
stay within the confines of this cone, he will obtain good 
printing. With any board of a given smoothness, the printer 
will have a plane area of selections of impression and ink 
weight combinations from which to print his boxboard. The 
variations in caliper of the boxboard will take up some impres- 
sion selection and the quantity of ink transfer variable will 
take up some of the ink weight selections. The printer tries 
to adjust to the center of the area and hopes the board varia- 
tions of caliper and ink transfer are not so great as to put him 
outside the area of good quality printing. 

If the impression is too light, full coverage will not be ob- 
tained and if the impression is excessive, full coverage will be 
obtained as long as sufficient ink is available but the defect 
known as embossing will occur. If the ink weight is too light, 
full coverage will not be obtained as in the same manner as 
with light impression. If the ink weight is too heavy, the 
defect known as offset will occur. So, for any given boxboard 
smoothness, the printer must choose a combination of 
impression and ink weight that will give quality printing. 

Now, let us follow the smoothness variable and it will be 
seen that the area of selection for ink weight and impression is 


smaller and a high value of ink weight and impression is_ | 


necessary when the board is less smooth. As the smoothness 
increases, the area of selection increases and tends toward the 
lower values of ink weight and impression. So, this would 
lead one to feel that the smoother the board the easier it is 
for the printer to make his selection of impression and ink 
weight to arrive at quality printing. 

In practice, the printer depends on experience and trial and 
error to arrive at quality printing. The printer views his 
boxboard supply and judges it for smoothness in terms of 
packing (impression) and notches (ink weight). The actual 
impression and ink weight are not arrived at until a few 
hundred sheets have been run. It is only then that he will be 
printing with his combination of impression and ink weight 
on a board of given smoothness. As long as the boxboard’s 
characteristics do not change, the printer can use his selected 
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combination and obtain printing quality consistent with the 
boxboard. 

The second problem is the problem of obtaining the proper 
degree of gloss. How does the printer obtain the desired 
gloss? 

Let us look at Fig. 2 which depicts the effect of ink weight 
on final gloss. In this particular case, we are considering a 
gloss ink board with two different inks on it. The gloss ink 
obtains a high degree of gloss after the ink weight is increased 
slightly whereas the flat ink tends to rise very slowly in gloss 
until it reaches a fairly high ink weight and the gloss rises 
rapidly. The gloss ink behaves quite nicely with weight 
variation once the maximum plateau has been obtained. 

Figure 3 is the consideration of a flat ink board with the 
same two inks and in this case the gloss ink has difficulty in 
obtaining a high degree of gloss whereas the flat ink can be- 
have quite uniformly over a wide range of weights. 

In Fig. 4 the effect of board is illustrated. The x-axis 
indicates board of increasing ink holdout. The various 
boards have been printed with the same weight of either gloss 
or flat ink. As may be observed, there is very little gloss 
obtainable from either ink on the very absorhent board, but 
as the ink holdout increases, the gloss ink has a high degree of 
gloss whereas the flat ink remains flat until the board becomes 
so nonabsorbent that even the flat ink develops a high degree 
of gloss. 

It can be seen that the factors affecting final gloss of a 
printed surface are type of ink, board characteristics, and ink 
weight. The printer can obtain the desired gloss by using 
the correct combination of the above three factors, 

In practice, the printer requests a board of a known absorp- 
tivity and asks the ink maker to provide him with an ink to 
give a certain gloss on the board. The printer can only 
adjust the ink weight to control gloss. As long as the absorp- 
tivity of the boxboard does not change, the printed surface 
will gloss correctly. 

The third problem is the problem of small area mottle. By 
small area mottle we mean the characteristic lack of uni- 
formity of color of pastel shades of ink on coated boxboard. 
This defect will occur on uncoated boxboard but is much more 
prevalent on coated boxboard and the reason for this will be- 
come apparent. 


Fig. 6 
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If any of you were to accompany the author to the nearest 
supermarket or drug store, a number of examples of this de- 
fect could be obtained readily. While you, as purchaser of the 
packaged item, might not be highly impressed with this de- 
fect that will soon land in your waste basket, the purchasers of 
the printed boxboard from the printer and the printer himself 
is concerned and you as technical boxboard makers should be 
concerned because it is an evidence of lack of quality. 

Figure 5 illustrates small area mottle. In this particular 
case it is a clay coated boxboard printed with a light blue ink. 

In theory, this defect is caused by the ink squeezing off 
from the hard high spots of the clay coating and flowing into 


Fig. 8 
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Fig. 9 


the valleys or low areas. In other words, an excessive pres- 
sure has been built up at the hard high spots which have to 
assume the entire force of the impression. This force is 
sufficient to force most of the ink from the hard high spots to 
the low areas. 

The quantity of low opacity ink left on the high spots is 
insufficient to give adequate depth of color at the high spots, 
and the situation is exaggerated because ink flows down into 
the low area to add to any ink already present. This double 
ink film will have a greater depth of color thus creating the 
optical impression that the small remaining color on the high 
spots is even more lacking in color. To illustrate the effect 
of color density, Fig. 6 shows this same board printed with a 
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red ink. While the mottle is still present, it is not as notice- 
able as with the other ink due to color density. 

Small area mottle is quite similar to the edge effect which is 
illustrated in Fig. 7 and is very common to letterpress print- 
ing. The edge effect is a ridge of ink on the edge of the copy 
with an adjacent line of little or no ink next to it. The ink 
in this case has squeezed out from under the printing plate. 

Another way of considering small area mottle is that it is 
similar to printing from a screen plate in the sense that the 
roughness of the boxboard serves as a crude screen plate in 
reverse. 

If the hard high spots which cause this defect were to have a 
softness to them or to have the ability to immobilize the ink, 
the possibility of obtaining a satisfactory print with sufficient 
impression would be greatly increased. Of course, the possi- 
bility of obtaining softness to the high spots is somewhat 
improbable if one will consider the calendering operation. 
So, that leaves the coating formulation as a possible, but 
doubtful method of correcting ink flow from the high spots. 
The obvious answer is to make a smooth coating such as 
shown in Fig. 8 as compared to the rough coating in Fig. 9, 
which is the coating for the small area mottle depicted in Fig. 
5 which was the original picture of mottle. 

Figure 10 illustrates the same low opacity blue ink printed 
on the board depicted in Fig. 7. As can be seen, the small 
area mottle is very much reduced because there are no hard 
high spots for the ink to squeeze off from. 

In actual practice the printer can do little about correcting 
this defect. It can be improved and perhaps eliminated de- 
pending on the seriousness of it. He can change his printing 
methods such as speeding up or slowing down, increasing or 
decreasing impression, more or less ink. He can alter his 
inks so that they will not flow as readily by vehicle changes or 
by the addition of magnesia. He can build more opacity into 
his inks if possible. Perhaps he can use rubber plates instead 
of metal. These are all practical cures to a problem that is 
actually corrected only by the proper board. 

In conclusion of this consideration of some problem in print- 
ing boxboard, it must be said that the printer has been able, 
through his own skill, to remedy many of the unnecessary de- 
fects common to boxboard. The term “unnecessary defects” 
has been deliberately used here to emphasize the thought that 
proper boxboard making technology can and will eliminate 
these defects so the printer of boxboard will not have to spend 
his skill on correcting such defects. As a final statement in 
this conclusion, it must be said that these and many other 
problems in printing boxboard would be lessened if those 
pease boxboard, whether good or bad, would make it uni- 

orm. 


Presented at the meeting of the New England Section of TAPPI held in 
Great Barrington, Mass., Oct. 2-3, 1959. 
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Doctoring the World’s Largest Paper 
Machine 
HAROLD E. DUNLAP 


THE world’s largest paper machine, a new 342-in, 
Black-Clawson newsprint installation at Fort William, Ont., 
is producing 32-lb. newsprint for Great Lakes Paper Co. 
at the rate of 500 to 2250 f.p.m., equivalent to a maximum pro- 
duction rate of 420 tons per 24 hr. Because of its size, every 
component represents a deviation from a “standard” installa- 
tion and required design modifications; this was true par- 
ticularly of parts such as doctors. 

Black-Clawson called in Lodding Engineering Corp. on the 
problem of doctor design and installation, and Lodding to- 
gether with its Canadian sales representative, Pulp and Paper 
Mill Accessories, Ltd., of Montreal, undertook the assignment. 

Figure 1 explains the terminology used in describing 
doctors and illustrates the conventional mounting of a doctor 
back. 

Design and fabrication of doctors have been evolved em- 
| pirically through the years, principally for want of more 
satisfactory approaches. No simple formula was consid- 
ered applicable because so many design considerations are 
involved which, experience has shown, are more important 


) than face width alone. Material selection, blade angle, blade 


pressure, journal location, mounting arrangements, and oscil- 
lation are all elements which depend on roll surface and 
service conditions. 

Now that 340-in. doctors are in actual operation, it is a 
temptation to follow their development in reverse by using the 
Monday morning quarterback technique and saying it was 
planned that way. Actually, past specialized experience with 
many hundreds of doctor applications was invaluable in 
arriving at a new method of design. The mathematics 
involved were incidental by comparison. 

In doctor design, the traditional starting point has been the 
determination of the minimum moment of inertia required. 
Since the blade must be in contact with the roll at all times, 
and at reasonably constant blade loading, rigidity is essential 
for all sections. The ultimate rigidity is determined by the 
doctor backs which, if considered as freely supported beams, 
are acted upon by externally applied loads and the fundamen- 
tal vibration frequencies of the sections. Provision for con- 
trolled oscillation must be considered too, so three-dimensional 
stress analysis is indicated at this point, since only a few 
special cases involving six stress components have been solved, 
however, this possible approach was not pursued. 

A basic mechanical engineering principle states that a 
uniformly-loaded beam simply supported at both ends will 
have maximum deflection at its center. It can be reasoned 
that if a short doctor operates satisfactorily, it is apparent that 
its deflection is within acceptable limits and experience 
makes it safe to assume that a longer doctor could tolerate 
this same deflection. This concept might be called design by 
extrapolation or, to make it sound more _ high-powered, 
Lodding’s law. 


Harrop B. Dunvap, Chief Draftsman, Lodding Engineering Corp., Auburn 
ass. 
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We need concern ourselves only with simple mathematics 
to arrive at numbers useful for design purposes because first, 
we must assume we have a uniform load (if it is impossible to 
calculate the cumulative force due to random and unknown 
deflections); and second, we assumed arbitrarily that we 
were dealing with first mode natural sectional frequencies of 
10 ¢.p.s. or higher. 

The deflection formula for beams supported at both ends 
with uniform load gave us the answers we needed: 


5WLs _ Far ELE 
Say BT 


In this formula “W” represents the total force develoyred 
from short impact and friction between blade and roll and 
the formula then boils down to what we assumed: the force 
acting on a 270-in. blade is directly proportional to that acting 
on a 340-in. blade. Assuming the same modulus of elasticity 
for each blade and solving for I’ gives a factor of 2.5 J as the 
relative moment of inertia of the 340-in. doctor necessary to 
maintain the same degree of stiffness the 270-in, doctor has. 

At this point the final figures needed by the design engineer 
depend on vibration data. All beams resy ond to any sort of 
impact, their displacement cycle depending on the stiffness 
of the section. We believed that any attempt at a complete 
vibration analysis would result only in time wasted, principally 
because so many unknown forces were involved. Damping 
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Fig. 2. View of Lodding press roll doctor on no. 4 machine 
at Great Lakes Paper Co., Fort William, Ont., taken while 
machine was idle 


speed, for example, depends on the natural frequency of a 
beam; well-designed doctors are not unduly disturbed by 
random impact imparted by the sheet or deposits on the roll 
being doctored, but complications do develop if the frequency 
of transmitted vibrations is sympathetic with the natural 
vibration frequency of the doctor. 

Prior to designing these doctors, several field trips were 
taken to various mills. Equipped with a vibration meter 
and pick-ups, an oscilloscope, oscilloscope camera, and a 
stroboscope, checks were made in an effort to determine the 
frequency and amplitude of vibration present in existing 
doctor installations, machine bearing, machine frames, and 
machine room floors. 

The vibration meter alone was not too useful as it measures 
average velocity, acceleration, and displacement from which 
average frequency must be calculated. The oscilloscope, 
however, was exceedingly valuable; its screen indicated the 
actual displacement and shape of the wave. Often the wave 
shape indicated the effect of two or more forms of vibration or 
a relatively high frequency wave superimposed on lower 
frequeny waves. 

Records were made of data observed and pictures were 
taken of the oscilloscope screen when a particularly interest- 
ing wave form appeared. Pictures were also useful to stop a 
moving wave form so that its shape and displacement could be 
studied visually. 

Full investigation of paper mill vibration, or even that pres- 


Fig. 3. View of auto guide roll doctor no. 4 taken while 
machine was running 


View of doctors on bottom calender roll taken 
while machine was running 


Fig. 4 


ent on doctor backs, could easily become a lifetime work. 
For our immediate purposes, however, it proved that low 
frequency vibration was the most predominant in the vicinity 
of paper machines. We arbitrarily decided, therefore, to 
design our doctor backs to have a first mode natural fre- — 
quency of 10 c¢.p.s. or higher. This figure, incidentally, _ 
was higher than any anticipated roll speed in revolutions per _ 
second. 

First mode, or primary, natural frequency can be expressed 
in simplified form as: ; 


3.13\? 
d= (233) = 0.098 
This figure represents the maximum allowable deflection to 
achieve our goal of 10 c.p.s. or higher. 

Substituting in the original deflection formula given above, 
the desired weight in pounds of each section to be designed 
was found to be 5.5 times the moment of inertia of each section 


DESIGN 


As a starter, the foregoing theoretical design procedure was 
applied to standard section short face doctors. When these 
figures were projected to cover known characteristics of 
240- to 270-in. doctors, the results agreed so closely that it 
seemed safe to apply the same procedure to the design of 
340 in. blades. It helped greatly, of course, to be able to de- 
pend on long established general principles of good doctor 
design including selection of blade materials, blade angle and 
pressure, journal location, external loading methods, and the 
like. Each individual application was laid out to include the 
space limiting factors involved. Desired location of the 
doctor blades on the various rolls was established and due 
consideration was given to path of the sheet during start-ups 
or breaks as well as during its normal run. 

By trial and error, suitable sections were then established 
to conform to these space restrictions. Meanwhile, checks 
were constantly being made to assure that the ratios for 
moments of inertia and weights with respect to the base 
doctor design selected for each individual application were 
being maintained. 

Eventually, a number of tentative section designs were 
established for all applications involved. These tentative 
designs then became the object of many hours of discussion 
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between engineering and production departments. Each 
phase of the fabricating, stress relieving, and machining 
operations was thoroughly worked out. In a number of 
cases, it was thought that the tentative designs could be 
altered to better balance the continuous bead welds involved 
or to provide more convenient locating points and clamping 
surface for the structural components of each section. Designs 
were then reworked to conform to these decisions with some 
compromises made, as necessary, to maintain the basic 
moment of inertia and weight relationships previously de- 
termined. 

After fabrication of these sections was complete, several 
were placed on a mock-up floor erection where mounting 
conditions similar to those on the paper machine were dupli- 
cated as closely as possible. A shaft-mounted eccentric 
weight was then mounted on bearings at various points of 
each doctor back. This eccentric weight was then rotated 
by a direct current motor drive with varying speeds. 

Displacements occurring from the resulting forced vibration 
were sensed by strain gages placed at mid and quarter points 
on the section and were read on an oscilloscope. The results 
were highly satisfactory as first mode resonance by actual 
tests varied less than 15% in all cases from the admittedly 
rough calculations made during the design stage. These 
checks also established the frequencies of the second and 
third modes of vibration which, of course, are far higher 
than frequencies expected in doctoring service on the paper 
machine, 

The paper machine for which these doctors have been 
designed has now been in operation over 6 months, At last 
report, paper was being produced at approximately three- 
quarters the maximum machine design speed. The doctors 
have fulfilled their various functions well. Direct question- 
ing of operating personnel have failed to provoke any un- 
favorable comment or to indicate any inadequacy in the vari- 

us section designs. 

It is entirely reasonable that many beam problems may be 
solved using somewhat similar systems. Perhaps other 
applications would necessitate differing premises and evalua- 
tion of forces likely to be encountered as well as the use of 
other deflection formulas. The performance of this equip- 
ment justifies the several premises made, and the reasoning 
followed using the design by projection method. The success 
of these doctors has proven its value as a design tool. 

This “new” approach to doctor design probably appears 
unscientific in an age when so few things remain unpredictable 
or unmeasurable. It is justified for the best of reasons... it 
works. 


A Rational Approach to Aeration Methods 
Involved in Backwater Solids Recovery 
L. L. KLINGER 


Aeration methods involved in the recovery of backwater 
solids are common in the progressive paper and paperboard 
mills. However, certain factors entering into the selec- 
tion should be evaluated carefully in order to achieve the 
_ best performance. Suggestions and precautions are 
herein enumerated. 


THE purpose as well as the definition of a saveall should 
_ be considered carefully. It would seem that a common 
_ connotation attached to a saveall is more in the nature of a 
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“catch-all.”’ Poor mill conditions certainly can be improved 
with recovery units, but at best should be studied from the 
value of their own containment. After such a study, then 
unrecoverable fiber and filler should be handled with some 
sort of a saveall. 

A previous paper by the writer (2), delivered for a waste 
conference represented by other industries besides the paper 
industry, dealt. with some data covering a paper machine 
water balance. Figures were also given on compiled saveall 
data. 


TYPES OF SAVEALLS 


In general today, three types of modern savealls are used 
to handle paper mill white water. These are as follows: 

1. The sedimentation type, such as used in cold process 
water treatment, wherein solids are removed at the bottom of 
the unit and the overflow consists of clarified water. This 
type usually requires chemical coagulants and adjuncts to 
operate successfully. 

2. The vacuum saveall type, or the rotary drum type, 
either working off an atmospheric leg or vacuum pump. 
There are various modifications, but in general this type of 
machine is applicable where drainage characteristics of the 
stock are fairly free. 

3. The flotation type, to be dealt with in this paper. 

The first type, or sedimentation type, has been used ex- 
tensively in the past. Its great size in the form of rectangular 
tanks under the machines with bottom scrapers to reclaiming 
pits is well known to papermakers, especially those who have 
been in the business two or three decades, or who are now 
working in the older mills. The limitations of these older 
units certainly created serious thought toward more efficient 
and more compact types of units. 

Today the sedimentation unit has been greatly improved, 
but, even so, the concept relative to its usage has also changed. 
More likely today and in the future, its greatest potentiality 
lies in the field of second-pass operation wherein overflow 
from other savealls are collected. These wastes are then 
treated for acceptable discharge to the river, or are sent to 
secondary treatment for further B.O.D. removal. 

The second type, or vacuum saveall type, has had con- 
siderable success in the reclamation of the freer and more 
virgin stocks. The fibrous mat formed on the saveall wire is 
quite easily handled for return to the machine or stock prepa- 
ration system. When sheets are heavily loaded or contain 
fine coating materials, the filter leaf test should be used to 
determine the practicability of the vacuum saveall. The 
filter leaf test is quite accurate and is conducted as an adjunct 
for specifications by reputable manufacturers. 

So much for the background into the sedimentation and 
vacuum saveall. They were discussed briefly because, when 
judiciously chosen, they are doing a banner job and cer- 
tainly should be considered in any evaluation covering new or 
major programs. 


CONVENTIONAL STUDIES OF THE FLOTATION 
PRINCIPLE 


The principle of the flotation saveall is that of continuously 
dissolving air under pressure into a continuously collected 
excess of white water. The result is a flotable material con- 
sisting of fiber and filler. By adding certain chemical floc- 
culants to the whitewater in small amounts a greater air buoy- 
ancy is provided. Then by releasing the total mass to the 
atmosphere in some sort of container, air bubbles carry fiber 
and filler in the whitewater to the surface. This principle 
should be referred to the laboratory for their investigation. 

Any well-equipped routine laboratory can conduct a thor- 
ough investigation for engineering and management which 
should be quite enlightening as to the prospects of the flota- 
tion principle. 

Berman & Osterman report on a fairly well established and 
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accepted method (1) which is simply to plot rise rate of 
solids in white water as a time function versus per cent sub- 
natant water as a persistance function. They obtain data for 
plotting the curve as follows: 

1. Establish coagulant dosage by conventional qualita- 
tive and quantitative flocculation tests. 

2. Pressurize samples of white water treated with the 
optimum chemical dosage in a test pressurization cell. Pres- 
sure is raised in the cell by introducing compressed air until 
the desired pressure is obtained. The contents of the cell 
are agitated to insure that saturation of air is achieved. 

3. Pressure is released as soon as aeration in test cell has 
reached the desired level. Contents of the test cell are then 
transferred to a calibrated float chamber, such as a one liter 
graduated cylinder. 

4. Timing at increments by means of a stop watch the per 
cent of subnatant water. Readings of this type are re- 
corded for 30 min. or more until no substantial increase in 
subnatant is observed. 

5. Plotting of time as the abscissa and subnatant as the 
ordinate will result in a curve through the selected points. 

The curves they show are quite typical in that the per cent 
subnatant increases quite rapidly in the initial few minutes; 
reaches an equilibrium and then normally levels off. 

By repeating the test, with varied air pressure, and chemi- 
cals, it is possible to predict: 

1. The flotation air requirements and the operating pres- 
sures of a full scale operation. 

2. The design area and dwell time of the flotation chamber 
for a full scale operation. 

3. The performance reproducibility and efficiency for a 
full seale operation. 

The foregoing tests have been conducted in a much simpler 
manner by the writer. First the normal coagulation tests 
are made. If these samples treated with proper chemicals 
are then violently shaken to aerate them, it can be predicted 
by the relative rapidity of the rise of the flotable materials 
and the turbidity of the subnatant what can be expected in 
the way of flotation efficiency. Of course, any such tests be- 
come useful only after experience in operation of commerci- 
ally sized savealls. 

If these tests prove to be of any significance to those inter- 
ested in the flotation principle, there are pilot plants avail- 
able from reliable vendors who will be glad to work with 
those parties. By actually removing small quantities of the 
waste continuously and using the pilot plant for the study, a 
much clearer and better understanding can be derived. 
Test results can then be extrapolated into commercial units, 
and sizing and pricing becomes quite realistic. 


VARIETY OF COMMERCIAL UNITS 


Originally the flotation saveall came from Europe. The 
name Sveen-Pedersen has become synonymous in the trade 
with flotation. Historically, as is commonly known, Nils 
Pedersen, a Norwegian engineer, conceived the idea of 
flotation. Karl Sveen promoted the idea of the colloidally 
active glue as a flocculant adjunct. The colloidal aid and the 
saveall combined into a harmonious union which in many 
instances cannot be surpassed even to this day. The Sveen 
Pedersen saveall was introduced into the United States about 
1937. 

Today, two companies are competitive in the promotion 
of the Sveen-Pedersen principle in more or less its original 
form. These are the Sveen-Pedersen Sales Corp. and the 
Permutit Co., the latter recently acquiring the rights of the 
Bulkley-Dunton Co. 

Since the original Sveen-Pedersen, various competitive 
units have been introduced, some with comparatively radical 
new design, and others more in the nature of adaptation of 
more ideal hydraulics. 

One of the earlier patented units, the Adka saveall, incor- 
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porated a vacuum principle. In this unit, the whitewater 
was thoroughly aerated at atmospheric pressure. It was then 
drawn by vacuum into a large mushroom shaped tank and 
held under vacuum. Dissolved air then left the whitewater 
and the small bubbles attached themselves to flocculated 


material which then rose to the top. Skimmers removed ‘| 


these solids. To the writer’s knowledge, this unit is no 
longer offered because of certain difficulties in its operation 
which were never completely overcome in the general overall 
range necessary for a real sales success. 


The Sveen-Pedersen Type of Saveall 


The Sveen-Pedersen type of saveall will be described quite 
fully as it has had wider acceptance than the more recent and 
competitive types because of its tenure in America. Also a 
fuller description of it will suggest the principle involved in the 
competitive units. 

Figure 1 shows a typical flow sheet for a Sveen-Pedersen 
type flotation saveall. It also for practical purposes serves 
as a typical elevation. 
collection tank of suitable size, usually having about five 
minutes retention time. 
pressure centrifugal feed pump at 3 to 4 atm. into an air 
retention chamber suitably baffled. About 1% atmospheric 


air is metered through a rotameter by an air injector operating — 
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Fig. 1. Sveen-Pedersen type of flotation saveall 


from the pump and is drawn into the suction of the pump. 
By means of the high pressure and the retention of about one 
minute in the tank, air is finely dispersed and occluded around 
the white water particles and may be considered partially 
dissolved. 

The aerated white water, after passing through the reten- 
tion tank, by virtue of its residual pressure flows through a 
suitably sized pipe to the inlet of the saveall proper. Ata 
point, just ahead of the saveall, not shown in this drawing, 
usually a throttling gate valve is used to reduce the somewhat 
excessive pressures to the patented valve in the saveall. 

The patented valve is a double disk type. The water flows 


into a connection at the bottom of the valve and into a vertical | 
It then discharges as a fine jet through a final | 


aperture. 
circumferential orifice into the inlet of the saveall. Larger 
savealls may have two or three such valves. The patented 
valve is adjustable and is usually opened far enough to pro- 
duce an audible rumble. By making adjustments between 
the influent throttling gate valve and this patented disk valve, 


a fine degree of performance can be achieved. Colloidal glue © 


and other flocculants are usually admitted near the valve 
through rotameters. 

As can be expected, the fine jet of white water emerging 
from the orifice to the atmosphere has the effect of reducing 
air bubblets to a minimum size and creating an occlusion of 
these minute bubblets around the pulp and filler particles, 
thus floating them. 

In appearance, the solids resemble a frothy milklike 
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It is pumped by means of a high- 


-—FLOCCULENT TO FEED RING = 


White water to be clarified enters a i 


“te 


Tappi 


mat of foam. The greater mass of water being relieved of its 
solids overflows the weir and thence proceeds through the 
saveall. 

A series of paddle scrapers drawn on a chain and driven by a 
variable speed fractional horsepower drive, push the floatine 
solids across the saveall and over an inclined baffle board 
into a reclaimed solids chamber. These scrapers are about 
6 ft. apart and travel at a rate of about 6 f.p.m. The re- 
claimed solids usually have a concentration of 1 to 8%. 

At this time, it should be stated that the flotation chamber 
is a relatively long narrow rectangular chamber, quite shallow 
in depth, having about one quarter hour retention. Looking 
at the cross section A-A, the weir tube draw-off to aside cham- 
ber is shown. This drawing shows four such tubes although 
there are usually considerably more. These weir tubes have 
receiving orifices drilled and properly spaced to receive the 
clarified subnatant water which flows into them uniformly 
and thence upward to the up-draft part of the tube into the 
clarified water chamber. Each of these pieces has a slip 
tube inside the up-draft part of the tube which is adjustable 
to level the saveall. By checking the relative elevations and 
flows out the various updraft sections it is possible to balance 
the saveall for the best operation, and also hold it at the proper 
maximum and optimum operating level, 

The clarified water, after overflowing the updraft outlets 
of the tubes, drops into the long and narrow clarified chamber 
along one side of the saveall. From this chamber, a pump or 
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Fig. 2. Sediflotor type uses a circular design 


series of pumps can transport the clarified water back for 
various uses in the papermaking process. During certain 
periods, when there is not sufficient use for clarified water, 
it can overflow to the sewer. However, when this happens, 
the clarified water is usually sufficiently devoid of solids to 
render it reasonably harmless to the receiving river or stream. 
Properly clarified water usually looks almost clear enough to 
drink and contains no more than 25 p.p.m. of turbidity as 
Si02. Guarantees are usually made for less than one half 
pound per thousand gallons or 60 p.p.m. of total filterable 
solids. 

The reclaimed stock is pumped back from the reclaimed 
section of the saveall to the papermaking process where it. is 
mixed at some convenient point with incoming stock, usually 
near the paper machine or at some chests preceding it. 


Sediflotor Unit 


Figure 2 shows the Sediflotor, sold by Inifileco, Inc. A 
general inspection of the operating principle reveals that it is 
similar to the Sveen-Pedersen previously described. White 
water from a receiving tank is drawn into the suction of a high 
pressure transfer pump operating at a pressure of one and a 
quarter to five atmospheres. Air is introduced by means of 
an injector or compressor into the suction side of the pump. 

Thus the liquid waste from the pump suction tank is pres- 
surized from the time it enters the pump until is passes 
through the pressure relief valve to the unit. An air satura- 
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tion tank is again used, with a retention time of about 1 min. 
Excess air is released from the top of the tank to prevent the 
passage of large bubbles to the flotation unit. 

From the air saturation tank, the waste passes through a 
pressure release valve to the flotation unit through a special 
distributing draft tube. The released bubbles attach them- 
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design 


selves to the solids, or floc, and carry the material to the sur- 
face where it is removed by the rotating skimmer. Skimmer 
biades move the ‘‘float’’ into one or more discharge troughs 
and underflow is removed through a peripheral submerged 
takeoff. Heavy solids, if any, settle and are collected and 
removed by a scraper mechanism. A sludge and grit blow-off 
completes the system. 

Since this type of unit is usually circular in design, it offers 
certain functional features which are not available in rectangu- 
lar units. Basic up-flow hydraulics should be ideal, and re- 
moval of gritty nonflotable materials from the bottom can be 
handled with a rotating scraper mechanism. This gritty 
material is generally harmful and thus a satisfactory means of 
disposing of it is available. 


Clariflotor Design 


Figure 3 shows the Clariflotor by the Graver Water Condi- 
tioning Co. In it, incoming waste water is similarly aerated 
under pressure in the retention tank, such as in the previously 
described units and coagulants are added as may be necessary 
either before or after aeration. 

Again, an air relief valve is used. The release of the pres- 
sure causes the air to come out of the solution in the form of 
tiny bubbles, the size of which depends upon the aerating 
pressure, the pressure drop through the relief valve, and the 
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features 


amount of air in solution. A somewhat different annular 
cone shaped distributor serves as a distribution unit for 
aerated water entering the unit. 

The air entrained suspended matter then floats to the sur- 
face where it is removed and partly dewatered by the con- 
stantly rotating skimmer blades. The clarified water rises 
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to the collector ring-at the bottom of the cone and is withdrawn from the tank 
for further processing or disposal. Sludge collection scrapers are also used to 
remove gritty, harmful material settling at the bottom. 

The comments pertinent to the Infilco design concerning hydraulics and 


sludge removal also apply to this circular unit. 
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The Krofta Flotator is probably the most distinctive and is of a somewhat 
different concept when compared with the other described savealls. Figure 4 
shows a cross section of this unit, usually of a circular design. Again the same 
kind of devices such as the feed pump, air injector, retention tank, and the pres- 
sure reducing valve are used before the saveall. Chemicals are usually added 
at the injector. 

The aerated whitewater passes to an inverted inlet cone and thence enters the 
lower flotation section under the dish shaped horizontal division. The air bub- 
bles push fiber and filler flocs under the inclined surfaces of the dish shaped di- 
vision and upward toward the outer edge of the inverted dish. 

From this point the floc enters the upper flotation chamber under the inverted 
conical surface. The aerated floc rises to the segmented annular chamber at the 
top of the unit and thence moves to the overflow tube for discharge. 

A unique method of collecting clarified water from both the lower cylindrical 
part and the upper inverted cone is provided by perforated plates in each zone. 
The clarified water flows through each of these plates to enter the central and 
annular discharge tube. It is then discharged through the overflow for clarified 
water also located at the top of the inverted cone. 

For washout in the enclosed unit, a central pipe is connected to a fresh water 
line. Shower frames bottom and top are fastened to this central pipe which has 
a mechanical joint for manual rotation when desired. This system can be 
cleaned simply and effectively by manual operation without opening the 
saveall. 

Soyka (3) reports on the operation of such a saveall and claims these advan- 
tages: (1) half the space requirements of other flotation savealls, (2) lack of 
contamination due to enclosure, and (3) no power requirements for mechanical 
parts. 


LIMITATIONS AND ECCENTRICITIES 


Because of the many successful installations, it is easy to become enthusias- 
tic over the principles of flotation savealls as used in the paper industry. How- 
ever, the limitations and eccentricities of operation should be enumerated. 
These limitations and eccentricities are apparent only to those with considerable 
experience in operating such units. 

The writer has had the advantage of following process design through the 
construction and the subsequent operation of ten such units, and through this 
experience can offer these comments: 

1. For each particular saveall application, there exists a critical range of op- 
eration relative to chemical components of the furnish and those chemical addi- 
tives necessary for the best saveall operation. Many times a fine degree of pH 
control is necessary and requires instrumentation. 

This subject will be dealt with more extensively in the next section. 

2. There is a practicable limit for influent concentration of solids to the flo- 
tation saveall, above which it is difficult to operate well, so far as overall effici- 
ency or ratio of recovered solids to incoming solids is concerned. With too 
high a concentration of inlet solids, usually the clarity of the clarified water 
suffers tremendously because solids are not sufficiently removed. It is advan- 
tageous to divert the white water, heavily loaded with solids, back into the proc- 
ess rather than directing it into the saveall. Thus, only the collection of 
lighter waters for the saveall is then necessary. Usually such an arrangement 
will reduce the initial cost and size of the unit, and will keep the system as 
simple as possible. 

3. There is a practicable minimum operating limit below which the veloci- 
ties are too low to support flotable materials. If retention time is to great, the 
flotable materials tend to sink before they can be removed. Therefore, it is not 
wise to oversize beyond any anticipated future needs. It is possible to recircu- 
late clarified water with incoming water if the saveall is oversized to accommo- 
date future expansion, but there is the accompanying power loss to be consid- 
ered. For each 100 gal. recirculated, 5 to 6 extra horsepower are expended 
somewhat uselessly. 

4. Pump selection is important. Because air is injected into the feed pump, 
adjustments must be made for air in the engineering specifications. The pump 
for recovered solids must handle foamy, frothy, air laden solids and water, usu- 
ally at very low suction heads. It usually must be specially designed with a 
large suction entrance, and must be close coupled to the reclaimed solids cham- 
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ber. Certain pumps in the trade will do the job, but many 
times the operation is critical. Aspirators also can be used. 

5. Air-laden solids have to be put to re-use carefully in 
order that they do not impede the operation of the process. 

6. Analysis must be made of the bacterial quality of the 
reclaimed white water. When containment becomes too 
closely controlled, accelerated bacterial, and also fungal 
growth, may occur which may become detrimental. 

7. It was considered suitable for some time to operate 
savealls on fluctuating flows if a fluctuating influent existed. 
It is more efficient and desirable to operate with an influent- 
receiving tank of suitable size to level out these fluctuations. 
A steady, continuous flow produces the optimum results as 
variations increase the possibility of upsets. 

8. Freedom of adjustment of the air supply is absolutely 
necessary. Therefore, air supply lines must be adequately 
designed to handle more air than may ever by anticipated. 
It appears that this protection tends to level out the influent 
metering of air, more than any other refinement. 

9. Scraper adjustments are critical, more particularly in 
the circular units. 

10. Positive and sensitive level control is imperative and 
cannot be underrated. 

When all of these various ramifications are taken into ac- 
eount, it can be seen that precautions must be exercised. 


CHEMICAL CONTROL 


A common fallacy, following the inclination of many practi- 
cal operators, is that the save all should be efficient with only 
slightly modified chemical control or none at all. Such ideal 
conditions sometimes happen, but in general are unusual. 

More likely a small amount of additional flocculating agent 
such as alum is required. Many times this extra alum must 
be metered accurately such as by means of pH control requir- 
ing an electrode sampler signaling to a controller preset for 
an optimum pH. The controller in turn operates a small 
automatic valve feeding alum to the unit. Often this opera- 
tion is critical—too little alum, no results, and too much alum— 
too heavy a floc which wants to settle instead of float. 

Very seldom such units operate without a coagulant 
adjunct. Sveen glue is often added in the presence of alum 
because of a powerful flocculating effect due to the negative 
potential of the glue in conjunction with the positive potential 
ofthealum. The glue, in combination with the air and floccu- 
lant, creates a condition of electropotential beneficial to 
flotation. 

Various vendors offer formulas for preparation of colloidal 
glues, usually requiring a batching process. 

Sometimes other coagulant adjuncts can be substituted 
for the commonly used glue. Activated silica and polyelec- 
trolytes such as Separan have been employed successfully. 
Again, a great degree of control is necessary for the proper 
results both from operation and economy. 

The subject of coagulant adjuncts used for flotation savealls 
should be the source of an excellent future paper for someone 
familiar and grounded with experience in the many and 
varied types. The field has-become prolific, almost chagrin- 
ing, to the papermaker not versed in all the terminology of 
modern chemistry. 


ADVANTAGES OF THE FLOTATION SAVEALL 


Some of the advantages of the flotation saveall for waste 
treatment are as follows: (1) Its comparatively small size 
and volume to complete the functional requirement of waste 
treatment; (2) its low cost of maintenance; (3) its low cost of 
installation compared with other systems, in many instances; 
(4) its low cost of supervision. 

Of particular advantage to the papermaker are the following 
for a great number of various papermaking furnishes: (1) 
High operating efficiency, or ratio of solids leaving to solids 
entering; (2) utilization of fairly valuable reclaimed stock; 
(3) utilization of highly clarified reclaimed water; (4) reduc- 
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tion in stream pollution; (5) compatibility with general 
papermaking operations; (6) savings in chemicals; (7) sav- 
ings in heat; (8) savings in water ; (9) better paper machine 
performance and generally higher paper production speeds. 
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Labor-Management Relations. By Charles Wiede- 
mann. Reinhold Publishing Corp., New York, 1959. 
51/4 X 71/2, 142 pages. $3.75. 


A review of labor-management relations has seldom 
been more timely. Although the road to harmonious 
relations between the protagonists of modern prosperity 
may be tortuous, experience has planted useful signposts 
along the way. Lest these become dim with time, 
constant inspection is required. 

In pointing out the way, the author draws on experience 
he gained as a union representative, and later, as a con- 
sultant for management. Some of the problems discussed 
are: jurisprudence and the labor contract, the prime 
union contract and its administration, “right to work” 
laws, management rights, wage incentives and seniority, 
the strike threat and grievance procedure, and arbitration. 
Excerpts of the Taft-Hartley Act and a model contract 
clause dealing with wage incentives have been included 
in Appendices. 

The book is meant as a practical guide of day-to-day 
problems confronting a company, its employees, and 
trade unions. It is not a historical record of trade unions 
or a psychological study of the influence of an organization 
on its workers. 


Technology in American Water Development. By Ed- 
ward A. Ackerman and George O. G. Léf. The John 
Hopkins Press, Baltimore, Md., 1959. Cloth, 6 xX 
91/4, 709 pages. $10. 


The matching of water supply with demand, a complex 
undertaking as it is, has tocontend with many, continuously 
varying factors: Technology changes, population incre- 
ments and shifts, and political factors are perhaps the 
principal forces influencing water management. 

In 1955, for example, about 10.5 billion gallons of water 
per day were withdrawn in the United States for municipal 
residential, commercial, and public use, with about a 
billion gallons more used by rural households. In indus- 
try, 400 tons of water are withdrawn for each automobile 
manufactured. A situation arising from modern defence 
operations is exemplified by the plight of Albuquerque, 
N. M., where between 1940 and 1955 the urban area grew 
from 40,000 to 200,000 people. Within the same period its 
water withdrawals from the Rio Grande Valley streams and 
ground water multiplied about seven times. The chemical 
industry, excluding all the “allied products,” is the largest 
industrial user, consuming 8 billion gallons a day. The 
pulp and paper industry uses over 4.4 billion gallons a day 
with petroleum refining following closely behind. 

Meanwhile with the demand for water ever increasing, 
1060 trillion acre-feet of salt water are tantalizingly lapping 
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at our doorstep. Under the sponsorship of the U. S. 
Government Office of Saline Water, Dept. of the Interior, 
this immense potential is being unlocked. Many processes 
for desalting water have been investigated and those now 
being selected for development are expected to yield up to 
one million gallons per day of fresh water; enough to 
satisfy the needs of 20,000 people. 

The book is one of the Resources for the Future studies; 
it reviews and discusses the physical and economic environ- 
ment of water development, and techniques and technical 
events significant in the progress of water development. 
The four technical events chosen to demonstrate the rate 
of exploitation of water are (1) refrigerated transport and 
plant breeding; (2) growth of the chemical industry; (3) 
sprinkler irrigation; and (4) the residential demand for 
electricity. 

The study also treats the emerging technology which is of 
potential impact on water use. The techniques affecting 
water demand are connected with developments in the 
generation of electric power from conventional and nuclear 
fuels, and the relation of waste disposal in the atomic en- 
ergy industries to water requirements. In discussing the 
expansion of the physical range of water recovery, the 
techniques described and evaluated relate to the use of 
saline waters, weather modification (artificial rainmaking), 
and the discovery and estimation of underground water 
supplies. 

Finally the work turns to an appraisal of the manner of 
studying the relation between technology and the adminis- 
tration of water development in the U.S., in particular, the 
place of administrative organization in matching supply 
and demand. 


Package Design Engineering. By Kenneth Brown, John 
Wiley & Sons, Inc., New York, 1959. Cloth, 6 X 
91/4, 263 pages. $8.50. 


The book comprises material which the author originally 
prepared for a course he offered on ‘‘Industrial Package 
Design” at the University of California, L. A. The rudi- 
ments of mechanics, statics, and dynamics preface the 
treatment of materials handling and packaging. Struc- 
tural analyses and design applications are treated through- 
out with the aid of elementary mathematics; where a 
knowledge of higher mathematics is required to under- 
stand the more advanced theories, e.g., the theories of 
vibration, only the simplified equations are given. 

The containers discussed are fiberboard, plywood, and 
metal. Based on the specific application and on the degree 
of abuse that a container is expected to withstand (en- 
vironment, dehumidification and pressurization, shock, 
corrosion, or fungus attack), a design is evolved which will 
allow it to have maximum protective capacity. 

Both military and commercial applications are given as 
well as the specifications for containers to be used in each 
category. Cushioning, tension spring, canvas strapping, 
and rubber shear mounts suspension systems are compared. 
Many design problems, some of which have been encoun- 
tered in practice, are fully worked out and similar ones 
have been left as an exercise for the reader. 


Brimstone. By William Haynes. D. Van Nostrand Co., 
New York, 1959. Cloth, 6 X 9, 308 pages. $5.75. 


Many readers of technical literature are acquainted with 
previous writings by the author Bill Haynes and know how he 
can deal with a complex subject by treating it in a popular 
vein without beclouding the information in any way. The 
present volume is based on the authors earlier work entitled 
“The Stone That Burns,” written in 1942. Useful appendices 
are included. 
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EMPLOYMENT SERVICE 


The rates per issue for Positions Open advertisements in Tappt 
are as follows: 


Per line $ 3 
1/16-page Box $ 50 
1/8-page Box $ 80 
1/4-page Box $125 


Posirions WANTED 


485-60 Assistant Superintendent—Tour Boss: Experienced in 
the manufacture of filter, impregnating, and absorbent papers 
made with cotton linter pulp. Twenty years specialty paper- 
making experience on fourdrinier and cylinder machines. 


E486-60 Technical, Research, or Production Supervision. Ex- 
perienced on paperboards, saturating papers, asbestos, sound 
deadening felts, acoustic tile, insulating board asphalt roofings, 
etc. Ch.E. degree 1937. Many patents. 


PosItions OPEN 


MARKET DEVELOPMENT OPPORTUNITY P 
New plastic packaging and cushioning products by progressive 
and expanding company requires experienced capable man to 
eae up this division. Reply TJ 609, 125 W. 41st St., New York 
SOseN ee 


P935-60 Paper Chemical Salesman—Major Chemical Company 
seeks man with paper chemical sales experience. Technical 
background preferred. Salary commensurate with experience. 
Excellent growth opportunity. Send résumés in confidence. 
Reply to P935-60, Tappi, 360 Lexington Ave., New York 17, 


NRE 


ENGINEERS 


Mechanical—Industrial—Chemical 


Recent promotions in our organization have resulted in 
openings for Engineers. We prefer two to four years ex- 
perience in our own or allied industries but experience in 
other fields will definitely be considered. Due to our con- 
tinued expansion, we feel that there is full opportunity for 
professional growth for anyone joining our Technical and 
Engineering Departments. Our plant is located in South- 
eastern North Carolina near several beaches and other 
recreational facilities. Salary commensurate with experi- 
ence and ability. Write to 


Personnel Department, Riegel Paper Corp., Caro- 
lina Division, Acme, N. C. 
(P929-59) 


PROCESS ENGINEER 


Consolidated Water Power & Paper Company is considering applica- 
tions for the position of Process Engineer. 


Our Process Engineers are part of the mill technical staff and operate 
as an integral part of production on problems involving quality control, 
wastes and efficiencies. These Engineers are assigned to specific 
areas in the mill such as Groundwood Pulping, Stock Blending, Paper- 
making and Coating, and are expected to provide guidance and tech- 
nical advice to the operating personnel. 


This Process Engineer should have an educational background in Paper 
Technology, Chemistry, or Chemical Engineering. 


Two or three years experience in Process Engineering or mill technical 
service work in Groundwood Pulping, Chemical Pulping, and/or wet- 
end machine trials is necessary. 


This position is located in Central Wisconsin. 


Please send résumé and application for interview to L. J. Barrette, 

Director of Personnel & Labor Relations, Consolidated Water 

Power & Paper Company, Wisconsin Rapids, Wisconsin, 
(P931-59) 
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PROCESS DEVELOPMENT 
SUPERVISOR 


Recent promotions in our Technical Department have left 
an opening for a Process Development Supervisor, This 
work involves both pulp and paper and all applicants 
should have an appropriate technical education with five 
years experience. This is a good opportunity to gain 
supervisory experience along with professional growth 
with a progressive company. Salary commensurate with 
experience and ability. Write to 


Personnel Department, Riegel Paper Corp., Caro- 
lina Division, Acme, N. C. 


(P932-59) 


PROJECT ENGINEERS 


Leading equipment supplier and general contractor for 
complete pulp and paper mill projects requires several 
graduate engineers. 


Opportunity offered for varied and stimulating assign- 
ments. Headquartered in New York or London with occa- 
sional travel to other countries, as required, 


Applicants must be experienced in pulp and paper mill 
operations and have the necessary mechanical and/or 
chemical background to develop plans for complete new 
mills. 


Please submit full résumé including salary expectations. 
Replies held in strict confidence. 


Parsons & Whittemore /Lyddon Organization 
250 Park Avenue 
Room 1000-2 
New York 17, N. Y. (P936-60) 


TECHNICAL SERVICE AND DEVELOPMENT 


Opportunity for a chemist with experience in starch industrial applica- 
tions. This position will appeal to the person interested in servicing 
and promoting the companies present starches while assisting in the 
laboratory development of new starch products. Advancement op- 
portunities are excellent. Company has an excellent benefit program. 
Send complete résumé including present salary to P937-60 care of 
Tappi, 360 Lexington Avenue, New York 17, New York. 


Paper Coatings Chemist for Applied Research & Development 


Prefer a chemist experienced in the development and application of 
special organic coatings for paper, corrugated board and fibre board. 
We are diversifying into this area, providing fine opportunity to grow 
with a new development in an aggressive and expanding company. 


Send résumé to: 
W. H. O’Shaughnessy 
JOHNSON’S WAX 
1525 Howe Street 
Racine, Wisconsin 


(P938-60) 


PROJECT ENGINEER 


Mechanical, chemical, or electrical wanted for expanding 


development program with modern rotary Publication 
Gravure Printing Co. We wanta top level aggressive man 
with sound engineering experience in any phase of graphic 
arts, paper manufacture converting, or allied industries. 
All replies will be handled confidentially. Salary open. 
David A. Cutler 
Technical Director 
Triangle Publications, Inc. 
440 North Broad St. 


Philadelphia 1, Pa. 
(P939-50) 
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WANTED 
CHEMIST OR CHEMICAL ENGINEER 


Excellent Opportunity Available In 
New, Fully Equipped Research Laboratory 


Need Project Leader for Studies in 
Kraft Pulping, Bleaching, and By-Products Research 


Modern, Integrated Mill Producing Bleached Pulp 
And Fine Printing and Specialty Papers 


Excellent Growth Opportunities With Expanding 
Progressive Company in Ideal Geographic Location 


Direct Experience Preferred, But Not Essential 


Send Résumé To: Personnel Department 
P. H. GLATFELTER CO. 
Spring Grove, Pa. 
Phone—Spring Grove 3216 


(P940-60) 


CHEMIST 
SRLS 


For applications research on chemicals for new bleaching procedures 
and new or improved pulping processes. Challenging opportunity to 
apply theoretical and practical background for development of new 
and improved methods and for solving important customer problems. 
Includes research laboratory work and contacts with customers. Prefer 
applicants with 1 to 10 years experience in paper or cellulose chemistry, 


Complete benefit plans. Location in Central New York near the at- 
tractive Finger Lakes Area, the Adirondack Mountains, and the Thou- 
sand Islands. 


Send detailed résumé indicating salary requirement to: 


Director of Research 
Solvay Process Division 
Allied Chemical Corporation 
Syracuse 1, New York 
(P941-60) 


PAPER CHEMIST 


Our expanding Research and Development De- 
partment offers an outstanding opportunity for 
a man who has the following qualifications: 
B.S. Degree in Chemistry or Chemical Engineer- 
ing (preferably Pulp and Paper Major.) One 
to three years research experience in the 
Pulp and Paper Industry plus a well rounded 
knowledge of resins and fibers as applied to 
papers. Work will involve the use of many 
unusual natural and synthetic fibers, the latest 
saturants, beater additive resins, etc. Opening 
offers unusual opportunity to create specialty 
papers along the line of Teabag papers, filters 
and textile replacements. Work covers area 
from literature survey to hand sheets to finished 
commercial product plus opportunity to work 
with all departments. Considerable freedom 
is endorsed to pursue research activity. Ex- 
cellent salary, successful profit sharing plan, 
and numerous fringe benefits offered. Please 
send detailed résumés. Replies treated with 
strictest confidence. 


C. H. Dexter & Sons, Inc. 
Windsor Locks, Connecticut 
J. A. Burton, Personnel Manager 


(P942-60) 
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Chemists Paper Chemists 
Chemical Engineers Paperboard Chemists 


Look up the employment representative of 


THE MEAD CORPORATION 


during Paper Week in New York. He'll talk 
to you about broad career opportunities for 
technical men in the fields of paper, containers, 
and packaging. Mead’s expanding Research 
center, new product development, and con- 
tainer technical service provide challenging 
positions for experienced men in: 


Pulping and Bleaching 

Paper Technology 

Coatings 

Product Development 

Basic Research 

Technical and Sales Service—Containers 


Call Mr. Meilinger at The Biltmore Hotel, 
February 21 through February 25, for an inter- 
view. Or write to H. C. Meilinger, The Mead 
Corporation, Chillicothe, Ohio. 


(P943-60) 


RESEARCH 
DEVELOPMENT 
TECHNICAL SERVICE 
QUALITY CONTROL 


Grow With A Growth Company 


ST. REGIS’ rapid expansion has created many at- 
tractive Research and Development positions for ex- 
perienced Pulp and Paper Technologists, Chemical 
Engineers, Chemists and Physical Chemists in the 
fields of Papermaking, Coating, Packaging and 
Converting, Bag Manufacturing and Graphic 
Arts. Our expanding Technical Services also need 
men for Manufacturing and Quality Control Programs 
in the Kraft and Printing Pulp and Paper Groups. 
These are permanent, responsible positions which 
offer challenging opportunities with tremendous 
growth potential in a dynamic organization. Open- 
ings are also available for recent graduates with/with- 
out experience. Positions located in Northeast and 
Southeast. Submit résumé to: 


R. C. Courboin 
Director of Personnel 
ST. REGIS PAPER COMPANY 
150 E. 42 Street 
New York 17, New York 
(P944-60) 
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Opportunities for 
Engineers at our 
Sunbury, Pa. Plant 


TECHNICAL SERVICE SUPERVISOR 


B.S. or M.S. Chemistry or Chemical Engineering with 5 years 
quality control or technical service experience in fiberboard or 
paper making field. To provide technical assistance to our vari- 
ous fiberboard plants as well as sales department, and to super- 
vise centralized laboratory for quality control and service studies. 


ASSISTANT QUALITY CONTROL SUPERVISOR 


B.S. Chemical Engineering or equivalent, with minimum of 2 
years experience in insulation board production or research and 
development. Training to include departmental supervision, 
control testing, improvement of existing products, and various 
technical studies. 


Please send résumé outlining personal data, educational background, 
work experience and salary requirements to Personnel Manager 


BARRETT DIVISION 


ALLIED CHEMICAL CORP. 


40 Rector St. e New York 6, N. Y. 
(P945-60) 


Our newly established Corporate 
Packaging Development Group has an 
opening for a Packaging Laboratory 
Director. This position provides a 
challenging opportunity and 

requires an aggressive, creative man 
with sound technical ability. 


Emphasis will be on long-range 
pioneer packaging and development of 
improved marketing and consumer features. 


Located at the new research center 
in Tarrytown, New York, 

he will direct packaging 
operations there. He will have 
close contact with both marketing 


packaging 
laboratory 
director 


and packaging personnel 


in out various divisions, 
as well as with the 
packaging industry. 


Starting salary $14,000 
range, dependent upon 
experience and qualifications. 


Submit detailed résumé to A. B. Morris 


GENERAL FOODS CORP. 


250 North Street, White Plains, New York 
(P946-60) 
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PROJECT 
ENGINEER 
WANTED 


If you have experience in machine design and 
know the field of paper converting, you can turn 
your ideas into results at Waldron. You will take 
charge of interesting, challenging design projects 
and supervise competent personnel. Your re- 
sponsibility will extend from establishing or in- 
terpreting the initial specifications to successful 
operation of the equipment in the field. 


Please write describing experience, education, salary require. 
ments to A. W. Pomper, Director of Engineering. 


WALDRON-HARTIG 
DIVISION OF MIDLAND ROSS CORP. 
P.O. BOX 791, NEW BRUNSWICK, N. J. 


(P947-60) 


PAPER 
AND 
POLYMERS 


Growth of our Polyfibron Division requires 
Chemist or Chemical Engineer for applied 
research and product development of polymer 
saturated specialty papers in our new labora- 
tory. Experience with such products desir- 
able; creative ability to put new ideas to work 
vital. 


This opening carries broad responsibility for 
progress of projects from laboratory through 
production. 


Please send résumé to Mr. E. D. 
Adams, Personnel Manager, 
Industrial Relations Department; 


w.r. GRACE «eco. aes 


DEWev AND ALMY CHEMICAL DIVISION 


62 Whittemore Avenue, Cambridge 40, Massachusetts, U.S.A. 
(P948-60) 
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For Top-Notch Young 


SALES ENGINEERS 
Only! 
$7,000 to $9,000 


(plus excellent fringe benefits) 


A major equipment manufacturer 
will now employ several young men 
capable of growing into top level 
opportunities. 


Can you qualify? 


If you are ambitious and want to 
move up fast, here’s the job for you. 
Employer pays relocation expense and 
our fee. 


_ For strictly confidential considera- 
tion submit your detailed résumé or 
contact; ssaen 


FRED J. STEFFENS 
Personnel Consultant to the Paper Industry 


Cadillac Associates Ine. 


29 East Madison Bldg. e Chicago 2, Illinois e Financial 6-9400 
(P949-50) 


TECHNICAL SALES & SERVICE 


Outstanding opportunity for SALES ENGINEER with major 
supplier to paper manufacturers and coaters. Salary com- 
mensurate with experience and ability. Please send full 
details of education and experience to P950-60, Tappi, 
360 Lexington Ave., New York 17, N. Y. All replies will 
be treated confidentially. 

(P950-60) 


PROJECT MANAGERS 


Engineers with exceptional pulp and paper mill experience 
and executive talents sought by leading equipment sup- 
plier and general contractor for complete pulp and paper 
mill projects. 


Position offers creative opportunity for breaking new 
ground in the international pulp and paper industry. 


Applicants must be qualified to take full charge of complete 
mill projects from preliminary engineering through start- 
up. Solid mechanical and/or chemical background 
necessary. Knowledge of economics and public relations 
will be valuable. Foreign languages desirable but not 
essential. 


Headquartered in New York, London or Paris. Temporary 
residence required at project location during construc- 
tion and start-up stages. 


Please submit full résumé including salary expectations. 
Replies held in strict confidence. 


Parsons & Whittemore/Lyddon Organization 
250 Park Avenude 
Room 1000-2 
New York 17, N. Y. 


(P951-60) 
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Third Mechanical Pulping Conference Papers 


PRESENTED AT QUEBEC, QUE., SEPT. 10-12, 1958 ‘] 


A New Grinding Method 


PIERO BERSANO 


A DutcH papermaker speaking of the coming free 
EKuropean market made a very wise observation concerning 
“have” and “have not’ nations in respect to raw materials. 
The “have” nations, like Austria and Scandinavia, will have 
no problems; but the “have nots,” like Italy, France, Bene- 
lux, and Germany, have to learn to use what is available now 
if they hope to compete when the free European market comes 
into being. In our company in Italy we have started an ex- 
tensive reforestation program including studies of the fastest 
growing softwoods best suited for our purpose; but we cannot 
afford to wait 20 or 30 years if we hope to be competitive in 
this market. 

The new type machine which I am talking about today was 
conceived as we were seeking a method of advantageously 
utilizing our existing raw materials. 

The basic assumption on which we worked at the time was 
that any fiber has good characteristics for paper production, 
provided it has been subjected to the right chemical and 
mechanical treatment; just as any man, regardless of his size 
or color, can be trained to do any physical job. . 

Our first thoughts were directed to the semichemical field Fig. 1 
which, of course, imposed problems, impregnation—in itself 
difficult—and cooking with the resultant loss of yield and the 
high cost of chemicals and steam. 

During our many tests we tried and used smaller chips en- 
deavoring to get them smaller and smaller. From this came 
the idea of substituting a grinding wheel for the chipper (see 
Fig. 1). 

In our first efforts we simply substituted a grinding wheel 
for the chipper knives and placed a log against a wheel, as in 
chipping with the hope that the log would be pulled into the 
wheel as it was ground away. 

This was not successful and after trying various angles of 
the log with respect to the wheel, we came to the conclusion 
that self-feeding of the machine was impossible to achieve. 
We discovered that if the log was placed parallel to the wheel 
and it was short enough in comparison to the wheel diameter, 
it rotated and some grinding action took place. We built a 
small machine utilizing this principle and used it for some time 
in our laboratory. 

This naturally led to the next step which I say is the funda- 
mental one. It started our thinking toward rotational grind- 
ing. Having in mind the centerless grinder used in the me- 
chanical industry, we built and experimented with a machine 
based somewhat on that principle (see Fig. 2). It worked and 
worked well but had some fundamental drawbacks; it could 
not be fed continuously and, in addition, it was practically 
impossible to completely grind a log because the grinding 
wheels did not permit grinding below a given diameter of the 
log. 

Struggling with these difficulties led to another idea; we 
substituted the cylindrical grinding wheel which was as long as 
the log, with a series of narrow cylindrical grinding wheels 
working at an angle to the log. These wheels supplied the 
same rotational and longitudinal movement of the log (see 
Fig. 3). The series of wheels then could be arranged at differ- 


ent elevations to compensate for the wearing away of the log. 2 
A small laboratory unit was made to test this idea and later a 


commercial model properly designed, was built which worked 
well. In order to have smooth operation in a commercial 
machine, we had to supply part of the rotating and longitudi- 
nal forces by applying power to the carrier rolls, unnecessarily _ 
complicating the machine. 1 
The next step then, of course, was to avoid the necessity of | 


Pimro Bersano, Cartiere Burgo, Torino Italy. Fig. 2 
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Fig. 3 


supplying the external power for feeding and rotating. This 
could be accomplished, we decided, by an increase in the con- 
tact area of the wheels on the log by using hyperboloidal 
wheels (see Fig. 4). The commercial machine was modified 
accordingly and results were improved. However, we felt 
that it could be even better and we experimented further with 
shapes of grinding wheels finally arriving at the present conical 
type. : 

Our objective, as we stated, was that the wheel should 
supply rotational and longitudinal movement to the log, allow- 
ing at the same time the free discharge of the pulp. The coni- 
cal wheel satisfied all of these requirements and was proved to 
our satisfaction in the laboratory unit. 

Encouraged by our successful efforts, we were eager to start 
the construction of a commercially practical unit. Our 
thoughts then, were of a machine allowing the log to be fed 
vertically rather than horizontally, as had been the case here- 
tofore; the wheels arranged vertically would facilitate the 
feeding of the logs and make a more practical device. 

We proceeded with the manufacture of this machine and 
then conducted a series of experiments which pointed out some 
_ further difficulties. The last wheel in the series either had too 
| much or too little pull resulting from the irregular work of the 
3 preceding wheels. We have returned for the moment to the 
| horizontal type and have built a new machine of commercial 
- size (see Fig. 5). 

Observations made during the hundreds of tests in the vari- 
_ ous stages of development led us, I believe, to a better under- 
_ standing of what happens during the grinding action. 

We learned, for example, that the grinding wheels must be 
_ kept scrupulously clean and showers must be most effective. 
_ Consistency of the pulp produced can be regulated at will pro- 
_ viding the grinding wheel is clean, as mentioned. We have 
- worked with consistencies as high as 12% without any trouble. 
_ This last is very important if the temperature is to be raised by 
' some external means. 

Second, but no less important, are the right angles of con- 
_ tact between the wheel and the log. The present machine in- 
_ corporates the correct angles of wheel to the log and angle of 
_ the cone on the wheel to the axis of the log. 

This system must have enough inertia to maintain the rota- 
tional speed and longitudinal movement of the log notwith- 
_ standing the knots or soft spots in the log. This can be 
_ achieved by the correct calculation of the weight, diameter, 
and position of the supporting or carrier rolls. 
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At this stage we believe that the rotational speed of the log 
must be constant and this can be accomplished by variations 
in pressure. This does not have to be constant for all woods 
but can vary, depending on its hardness. The feeding and, 
consequently, the output varies due to the constant rota- 
tional speed. The variations are ata minimum for dense wood 
and maximum for softer woods. 

The reasons for that will become evident when we visualize 
how the grinder operates (see Fig. 6). Let us examine the log 
rotating under the wheel. In the first stage of contact, the 
wood is compressed by a motion tending to increase the peri- 
pheral speed of the log. As the log progresses, it is still sub- 
jected to compression and the motion of the wheel tends to 
push it in an axial direction. The difference in the rotational 
speed of the log results in a grinding action in the layer of 
compressed wood in the grinding zone. The fibers are pulled 
away from the log at some angle to the axis. The grinding 
rate is governed by the feeding speed. At each revolution, 
the log is subjected to alternating compression and decom- 
pression in contacting the wheel and each of the supporting 
rolls. This, by itself, tends to loosen the bonds between 
fibers thus preventing breakage when finally pulled away. If 
the above conditions are maintained, the power consumption 
is extremely low approaching the theoretical minimum, as 
shown by recent tests in the United States. 

I believe that, at this point, it is clear to everybody that the 
machine has great flexibility. By varying the angles, the 
pressure, and the abrasive specification, it is possible to pro- 
duce a wide range of fiber classifications. 

The speed of the log can be controlled by varying the angles 
and the pressures of the grinding wheels. The abrasive 
specification can be varied to produce the correct type of pulp 
in a normal range, as is done with pulpstones. Or it can be 
very coarse to produce bundles of fibers suitable for further 
treatment either with chemicals or simply mechanical refining, 
or both. 

It is difficult at the present stage of our research to state 
which is better—producing primary pulp by grinding or by 
grinding and refining—the results being influenced in the 
latter case by the degree of action of the refiner, that is if it 
produces bundles only, or if some breaking action transpires. 
We observed in the case of poplar that when the thin wall of 
the fibers have been soaked in water, many times, they could 
not withstand the action of the refiner and were broken. 

The groundwood obtained by our experimental machine, 


Fig. 4 
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when it was working properly, had good opacity, and burst and 
tear factors comparable but not lower than our standard pop- 
lar groundwood. We have conducted most of our work so far 
with poplar in order to correlate results. 

The pulp from our machine is generally cleaner than stand- 
ard and we believe that this stems from the fact that the knots 
are ground to a powder and are completely dispersed through- 
out the main body of the pulp, and because they are very fine 
most of them may be washed away. 

Another important factor that we have found affecting the 
pulp produced is the temperature. Increasing the tempera- 
ture of the shower water always gave excellent results in re- 
spect to the characteristics of the pulp produced. Whether 
this is a result of the weakening of the bonds under heat or 
from the lower solubility of air in the water, and consequently 
less oxidation on the fibers, remains to be seen. 

We are presently conducting tests to clear up this important 
point as it can be of paramount importance. The main 
differences between our machine and a conventional grinder is 
that we do not have the heat effect from friction and hence ob- 
tain a substantial power saving as a consequence. But at the 
same time there is a strong oxidation on fibers for many 
reasons, such as solubility of air in cold water, ventilating 
effect of the wheel, all of which can be controlled, creating in 
the shower water and in the atmosphere surrounding the wheel 
ideal conditions for best results. Because of the different con- 
ditions mentioned, we hope and expect to produce a superior 
type of groundwood which, of course, is our objective. 

As mentioned before, the wood is subjected to compressions 
and decompressions before and during grinding similar to what 
happens in a Kollergang, which we have used for many years 
in a production of cold soda pulps. We believe that our 
machine presents an ideal situation for impregnating before 
grinding as we are interested in impregnating only the wood 
that will be removed by the next grinding wheel. By this 
method it appears possible to treat any wood, even those that 
by standard methods cannot be impregnated. We have in 
effect been able to produce cold soda pulps. Using different 
chemicals in the grinding water, the soaked bundles of fibers 
produced by grinding can be easily cooked, resulting in a 
strong semichemical pulp which can be readily refined. 

We have made hundreds of tests under different conditions 
and on different woods and, while we cannot be absolutely 
positive, we can foresee the possibility of obtaining prime 
quality pulps from a very large range of hardwoods. This 
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was exactly what we hoped to achieve when the program was 
initiated. =| 

We still have a long way to go in developing the machine it-_ 
self, but the results so far are so promising that we are confi- 
dent that we will soon reach the point where we can have a | 
successful commercial machine. of 

T want to point out that the laboratory unit has been work- 
ing satisfactorily for many months and it has proven to be a — 
very valuable tool for research work. The advantage of the | 
low power required (motor 30 hp.), the possibility of controll- _ 
ing or separating the pulp obtained from the external and in-— 
ternal rings of the log make it a very fine tool for laboratory 
groundwood research. For the time being, this is of prime 
importance. 


This program is jointly sponsored by my company, Cartiere Burgo, Norton 
Behr-Manning, and Norton Co., and I wish to recognize and express my 
sincere gratitude for the enthusiastic and able support and assistance of the 
staff of the Central Laboratory of Cartiere Burgo in Turin. 

The legal and technical assistance of the Norton Behr-Manning and Nor- 
ton Co. staffs and the encouragement of the officials of these companies 
are most gratefully acknowledged. 


CuarrRMAN: There should be some questions on this very, very 
interesting paper. 

G. E. Harcer (Fridafors Fabrieks, AB, Sweden): You re- 
ferred to energy consumption as approaching some theoretical 
values. Could you give us any figures, either of the theoretical 
values or actual energy consumption as kilowatt-hours per ton 
or horsepower per ton per day. 

Mr. Brersano: From what we have seen on the laboratory 
machine we believe that we are in the range of 250 to 300 kw.-hr. 
per metric ton. But maybe it is less because as soon as the 
machine begins to work irregularly (that is what happens in the 
laboratory unit at the beginning and the end, because at the 
beginning the logs tend to rise and at the end it tends to rise the 


other way), the power goes up, but when it is running smoothly — | 


the power is very, very low and, in any case, the figure I gave that 
we have controlled, can be the right power at the present time. 
And, I believe, maybe, we can go lower. 

H. Warpsurton (Price Bros.): I want to congratulate Mr. 
Bersano on an excellent paper. I have just. a couple of questions. 
Was there any pattern on the wheels? How small a diameter can 
you get your logs down to? 

Mr. Brersano: Well, there is no pattern on the wheels, and 
diameter of the log is reduced to zero because we go down with 
conical wheels to the diameter of about 1 in., and then by means 
of cylindrical wheels we have developed as second step, we are 
able to reduce completely to zero. 

Mr. McCuttocu: Mr. Bersano is certainly to be congratu- 
lated. The paper was something refreshing. It was something ~ 
new. ‘The question I would like to ask is that there seemed to 
be a great uniformity in the size of the logs fed to the machine. 
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oo Bersano solved the problem of handling various sized 

Mr. Brrsano: We don’t need to have uniformity, because the 
only thing required is that the logs must be more or less straight. 
If there are crooked logs they must be cut so that you have only 
more or less straight fractions. Otherwise, the diameter of the 
log is not influenced. We have a feeding device before the ma- 
chine that force-feeds the logs. If a log is small it will pass 
through the first, second, and third wheel without any grinding 
action, it will then find a wheel that begins to grind. 

Mr. McCuttocu: In the case of our own mill we get a wood 
supply varying from 4 up to 18 in., which would present, I would 
think, quite a problem, unless you have some kind of a take-up 
on your wheel. 

Mr. Brersano: Well, it means making the carrier rolls larger 
to carry the larger logs. I don’t foresee any difficulty in doing 
that. As each section takes away a certain volume of wood, 
more sections would also handle a large variation in sizes. 

Mr. Curtiss: Mr. Bersano, is there any considerable dif- 
ference between the strength characteristics of pulp produced 
from this technique as compared with conventional grindstones? 

Mr. Brersano: No, there is no difference. Of course, you 
must find the right angle of the wheels and the right grit of the 
stone, but you can obtain a conventional groundwood much 
better than with the conventional grindstone, provided you have 
the right conditions. 

W. D. May (Pulp & Paper Research Institute): Mr. Bersano, 

I have two questions. Do you first of all have to condition the 
stones in any way before they prduce your best optimum pulp? 
And the second question: I noticed you stressed that the stone 
has to be scrupulously clean. What goes wrong with the pulp 
if the wheel isn’t clean? 
_ Mr. Brrsano: The grindstone, as I said, has no burr ; there 
Is Just a grinding stone as is normally produced. On conven- 
tional equipment the burr provides the discharge of the stock. 
On our grinder the stock is discharged by centrifugal force and 
what makes a difference in operation is having the stone clean or 
not. We have seen that if we close the spray water as soon as 
the wheel is not clean, then the power consumption goes up and 
the wood starts to burn, and that may be what is happening 
sometimes on conventional grinders. When the stone gets 
dirty it consumes power and produces bad pulp. 

G. E. Sorxa (Bolton-Emerson): Mr, Bersano, have you any 
information on the effect of the speed of the feed and the rotation 
of the grinding disks? Is it possible that you get different quali- 
ties of groundwood from the same wood by the difference in the 
feed at different settings of speed and at different speeds of the 
grinding disks? 

Mr. Brersano: That is right. You can vary the speeds, 
rotating and longitudinal, and produce different pulp. 

R. O’Donouve: I would like to ask Mr. Bersano about the 
method of using chemicals in your grinder. I think that it might 
be a very important consideration, inasmuch as it would give 
possibilities of getting different qualities of pulp—perhaps stronger 
fibered pulps. The other angle is that he mentioned something 
about using a bleaching solution in his grinders, and I would like 
to know just what the effect of that was. 

Mr. Bersano: We are planning to install on the commercial 
machine, a vat full of water enclosing the carrier rolls. The 
wood is compressed by the carrying rolls and when it leaves them 
it decompresses and absorbs the liquid in the vat. Working on 
that principle we used soda solution in the vat at different con- 
centrations and obtained (rotation, longitudinal speed, and grit 
being constant) pulps of different characteristics as it happens 
in the cold soda process using chips. What we have tried as re- 
gards to bleaching, is to have some preparation for bleaching. 
We are making studies now. We are not at all sure, as I just 
mentioned, but it seems if we have a preparation for bleaching 
we can bleach very easily afterwards. As a matter of fact, and I 
give you this without any guarantee because we have made only 
some tests, we have seen that we can bleach and gain 18 to 20 
points with peroxide at room temperature, without heating at 
all. 

Mr. Maung: I want to ask a question on the amount of pro- 
duction. How do you control the production, say, tons per day, 
and what is the anticipated production? ee 

Mr. Bersano: The production is controlled by the longitudinal 
speed by which the logs travel through the grinder. These 
machines are not completed. We are sure that we can make 
about 12 metric tons per day, but that is only the first stage, be- 
cause we don’t know exactly how much we can grind, how deep 
we can go into the wood, and how fast we can put the log through 
the machine. That is what is controlling production. 

Mr. Loty (Bowaters): I would like to ask you, do you think 
that your machine will possibly be limited due to the immense 
length you have to have in order to get one log through? In 
other words, you are either going to have to have gangs to get 
your logs down, or a conveyor system taking them back to the 
beginning of the process. Do you think you are going to be 
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limited by literally having to have a machine about the length 
of a modern high-speed new machine? 

Mr. Bersano: That is what we ought to have! 

D. Avack: I wish to ask if you have any color problems when 
you run with a clean stone. Further, do you have any slides of 
ous poplar groundwood which could be projected at this meet- 
ing? 

Mr. Brrsano: No, I haven’t. I am sorry. If you want I 
can send them to you later. About the color. The color is 
influenced by the wood and, to some degree, by what you have 
in the water. If the water is acid you have a brighter color, and 
if alkaline the color goes down. In normal grinding there is not 
too much difference, for the reason that we are grinding, at the 
present time, at a rather low temperature in the conventional 
grinders. We have used freshly cut poplar. We are high in 
brightness. We can be from 63 to 66. If it is old wood that was 
stored for 6 mo. or 1 yr., we are in the range of 58. 

C. Groeto (Cartier Italiene): I would ask Mr. Bersano if they 
actually tried to classify the fibers coming out from different sec- 
tions of their machine? You said that you can have different 
kinds of pulp depending on the diameter of the log. 

Mr. Brrsano: We have made hundreds of fiber classifica- 
tions. I can not answer your question because with the machine 
you have seen, I had the three sections of the commercial ma- 
chine operating just a week before I left, so I don’t have the com- 
plete situation as it is. Anyway, from the tests we have made 
on the small grinders we have seen that the small fraction, the 
fraction passing under the 200-mesh screen is lower than the 
conventional grinders. But that depends on the relative condi- 
tion of wheels and speeds and so on, because we can produce, too, 
much worse pulp than the commercial grinders. 

Mr. Giorato: I think it would be really interesting to use your 
kind of machine in order to classify pulp, and to have different 
kinds of pulps coming down from the different sections of the 
machine. Don’t you think so? 

Mr. Brrsano: We will do that. As soon as the machine is 
operating we shall do that just to see what happens, because it 
is very interesting to see what happens if we divide the pulp ob- 
tained from the external rings and the pulp obtained from the 
internal rings of the wood. 

H. W. H. Jonns (Consolidated): I would like to ask Mr. 
Bersano if he has had any experience with spruce and, if so, whe- 
ther the pulp quality is the same as with conventional grinders. 

Mr. Brrsano: Well, as I said, we decided to experiment only 
on poplar to have comparable results. We made some tests on 
spruce, too, for spruce is just the same thing. It is only to find 
the correct position and you can have good pulp out of spruce. 

O. Foraacs (Pulp and Paper Research Institute): Mr. Ber- 
sano, what is the approximate area and shape of the grinding 
zone between the stone and the log? 

Mr. Bersano: I should say it has an elongated shape with 
the main axis being the theoretical contact line between log and 
stone. That is the compression area that makes the rotation 
and the log move. 

Mr. McCutiocu: Mr. Bersano, we all know that in conven- 
tional grinders they have their ups and downs quality-wise. Do 
you think your machine is inherently better for maintaining a 
constant quality, than an ordinary grinder? 

Mr. Bursano: I suppose so, because we are investigating the 
matter, but as I mentioned, in order to obtain a constant quality, 
maybe the best thing is to try to keep the rotational speed con- 
stant and, in that case, the longitudinal speed will vary. In 
other words, if a knot or a harder zone of the log comes into con- 
tact with the wheel, if the rotational speed is kept constant, the 
log gives more resistance to grinding, so the longitudinal speed 
decreases but, in that case, what happens is that the log rotates 
many times more before passing under the wheel and so it is sub- 
jected to the compressing action much more and, in that case, 
we feel pretty sure that we can obtain a pulp that can be more or 
less constant. I mention what happens to knots. The knot, 
when ground, is reduced to perfectly good fibers that are darker 
in color and black material that is reduced to a powder form by 
the action of the wheel. ‘ 

Mr. Forcacs: You feel, then, that the alternate compression 
and decompression of the wood softens and loosens the fibers 
sufficiently for the grinding wheel to carry out a more final 
separation? ; 

Mr. Brersano: Yes, that’s right. When we made the vertical 
machine I mentioned, the wood at the end, when it was about 2 
or 3 in. in diam. was so softened that many times it broke. At 
that stage you could have separated the fiber with your fingers. 

R. T. WermorE (Ontario Paper Co.): Mr. Bersano, you talked 
about the need of keeping your stone very, very clean with the 
showers. In your experimental work so far have you tried using 
recirculated white water for cleaning the stone, or do you find 
that you have to use fresh water to keep that degree of cleanli- 
ness? 

Mr. Brrsano: We did use recirculated water. Asa matter of 
fact, when we are working with the vat and carrier rolls immersed 
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in water, we use recirculated water, and that is easy, because 
you don’t mind the amount of water you are putting on the 
grinding wheel. 

Mr. O’DonoeuvE: Before, Mr. Bersano, you mentioned about 
the pressure applied to the wood and that it is localized in certain 
positions there. How does the amount compare with the con- 
ventional grinders?. Is the pressure applied measured per square 
inch or is it by some other standard? 

Mr. Brersano: Well, that is a very difficult question, because 
the pressure per square inch depends upon which area is really 
contacted with the wood, because if we had, instead of a log, a 
bar of iron we should have a straight line, so the right answer 
would be a linear pressure. In the case of wood it is difflult to 
say. We are trying to get some exact figures of what happens 
but, at the present moment, I cannot give you any figures be- 
cause we are working, more or less, trying to keep the same condi- 
tions for all wood. That is, not to have too much pressure, other- 
wise the wood is crushed, and not to have too little pressure be- 
cause, otherwise, the wood doesn’t rotate and move. But we are 
investigating the matter to see what is the ideal compression of 
the wood in order to get an area that is ideal for grinding. 

Mr. Aracx: From your remarks I assume that it is possible 
to reduce the volume of shower water until the pulp emerging 
from the stone has a consistency of 12%. Do you burn the 
wood if the shower water is reduced still further? 

Mr. Brersano: The burning action takes place any time the 
wheel is not clean. I can tell you what we have made for some 
minutes, we have worked at a much higher consistency, in the 
range of 30 to 40%, because we tried to clean the wheel with steam 
instead of using water, but after a few minutes the wheel broke. 
But we have seen that as long as the wheel is clean nothing 
happens in regard to burning of the wood. 

R. M. Drummonp (International Paper Co.): I would like to 
ask two questions. One is concerning the percentage of rejects. 
Photographs showed, in my opinion, that the ends of the logs 
came out rather broomed, and secondly, you mentioned stone 
grit varying from 16 to 60. I wondered, with this process, if the 
horsepower consumption, due to differing the stone grit, was more 
or less in the same proportion as you would get with the normal 
grinding process? Or is it less? 

Mr. Brersano: I can tell you that, so far, we haven’t noticed 
any difference in power consumption, either using the 60 grit 
which is producing an acceptable pulp like conventional grinders, 
or using the 16 and making a very coarse groundwood that can 
be very easily refined afterwards in the refiner. We have not 
noticed any difference in power. As I said, our figures are not 
exactly sure because we are working with a small machine. 

Mr. DrumMonp: What about your rejects? 

Mr. Brersano: It depends on the grit you have. As I said, 
using the 60 the rejects are just in the range of conventional 
types. 

Mr. DrumMonp: Yes, but with the same quality of ground- 
wood with a normal process, higher or lower rejects? 

Mr. Bersano: Yes, having different grits you can go up to 
100% rejects, but the power consumption does vary. 

Pror. Brecut: I would like to congratulate Mr, Bersano on 
the excellent job he has done in developing this new machine, and 
to ask one specific question. It would appear to me that the 
stone you are using will change in surface during production just 
as occurs with an ordinary standard grindstone. In this event 
you would presumably require sharpening, and I wonder what 
provision is made for this. 

Mr. Brersano: Well, so far we did not see any necessity for 
resharpening. Of course, we are not in the stage of running 24 
hr. a day for days and days and days, and that is one thing we 
want to see in the machine we are building. But I presume that 
we shall not have to do any sharpening because you don’t do 
ordinary sharpening on grinding wheel working on metals. Here 
is exactly the same thing. If the wheel is clean it works always. 

Pror. Brecut: It does seem to me, however, that if the stone 
has essentially similar composition to the customary stones, some 
grit must be lost during use, and that consequently resharpening 
would be necessary regardless of whether the stone is kept clean. 
This would be particularly required in your system, since it is 
my understanding that you produced long-fibered stock. The 
angle at which you are carrying out your work results in a more 
nearly parallel action than in normal grinding. You are doing 
an excellent job with poplar, but it is difficult to believe that it is 
possible to decrease the specific power consumption at the same 
time. 

Mr. Brrsano: Well, I don’t want to state it bluntly, but I 
believe that you are wrong. Anyway, in my opinion there is a 
big difference between a grinding stone mounted on a conven- 
tional grinder and this kind of wheel, because in this conical 
wheel, and it was my purpose to have a conical wheel, the dis- 
charge of the pulp is immediate; immediately it is discharged 
from the wheel by the centrifugal force. In the conventional 
stone I believe the burring has another important function. It 
is to provide the discharge of the pulp. That is the reason why 
I don’t believe that shall need any dressing of the stone. 
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J. H. Perry. The pulpstone absorbs fines when the wood l 
is pushed against it (absorb is not quite the right term), fines and |. 
pitch are impressed into the texure of the stone, finally filling the }) 
pores. This condition is indicated by a dull acting stone and can | 
only be corrected by sharpening. In the case of Mr. Bersano’s | 
machine, that is not so, because there is no grinding pressure ap-) 
proaching that of conventional grinding, therefore there are no ) 
fines or pitch embedded in the stone. Because of this, very'/| 
little or no sharpening is required. As Mr. Bersano pointed out, }| 
centrifugal force tends to keep the grinding wheel surface clean, || 
and due to the fact that the grinding wheel does erode to a degree }| 
in water, it tends to be self-sharpening, which is not true of con- | 
ventional pulpstones. H | 

CHAIRMAN: The time is really going along pretty fast and in}j 
order to get this other paper in I think we should stop this and |} 
look for somebody who has some very important question they )| 
want to ask in the short period of time. | | 

Our next paper is by Mr. Beath of Price Brothers on the effect 
of angle on freeness of pulp and here again we have a paper deal-} 
ing with a new aspect, at least an aspect that not many of us are | 
familiar with, and at this time it gives me great pleasure to intro-} 
duce Mr. Beath. 


A Cause of Wide, Uncontrolled Freeness 
Variation in Groundwood Production—tThe 
Varying Angle Between Stone Surface and 
Wood | 

L. R. BEATH 


The existence of uncontrolled freeness variations 1) 
grinder product has long been recognized, but their wide } 
scope under some circumstances is not generally appreciated. , 
Results of an investigation into such variations in continuous 
grinders are given. Freenesses ranging from 40 to 250 were 
found in the product from a single stone over a 6-hr. period 
during which no deliberate change of grinder operating con-. 
ditions was made. The major cause of these large variations 3 
was found to be rather small changes in the angle between the } 
axes of the logs ground and the surface of the stone. It was; 
found that a 10° decrease in angle might cause a sixfold in- / 
crease in freeness. This angle effect has important implica- - 
tions in the commercial application and the fundamental! || 
theories of groundwood production. i 

It is well known that the quality of groundwood from a 
given stone will vary from time to time independently of the » 
normal grinder control factors and of the normal effect of the }| 
stone dulling cycle. The large magnitude of these variations, , 
for some stones, is not generally appreciated and first came to 
the writer’s attention in data kindly supplied by Messrs. . 
Wiklund and Lund of the Woikka Mill of Kymmene Aktie- | 
bolag, Finland. 

Investigation showed that large, apparently spontaneous ; 
freeness changes were occurring in the pits of the continuous | 
(Caterpillar) type grinders of the Kenogami Mill. These : 
variations were found to have their major source in small |! 
changes of the relative position of the wood and the stone 
surface. 

Prior work on the effect of wood-stone orientation includes: | 
that of de Montmorency (1) on longitudinal grinding in— 
which wood is initially tangential to the stone surface with 
its grain lying in the direction of stone surface travel. Brecht. 
(2) reports on the effect of angles intermediate between the 
normal transverse and the longitudinal grinding conditions. 
Daniell (8), referring to continuous magazine grinders, states: _ 
that if pulpwood is not parallel to the axis of the stone the 
fibers are ground on the ends; the result is that instead of | 
long fibers being separated there are many small pieces of 
fiber broken off the ends of the fibers; much power is wasted 
and the pulp is of poor quality. It is standard operator’s. 
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| Fig. 1. ‘ Variation of pit freeness, grinding rate, and unit 
| power input in normal operation of a continuous grinder 
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§ knowledge that if wood is criss-crossed or strongly angled in 
} the magazine of continuous grinders, it may wedge against 
the magazine walls: rate of wood advance and effective 
grinding are reduced, and production rate and_freeness 
| decrease strongly; in the extreme, grinding may stop. It is 
| apparently to these fairly extreme aberrations that Daniell 
} has reference. The present paper, however, is not concerned 
_ with variations in horizontal angles but has to do with com- 
‘ monly occurring, small variations in the vertical angles. 
There appears to be no prior reference to the large effect on 
groundwood quality of these variations of rather small 
| vertical wood angles. 


GRINDER TYPES TESTED AND SAMPLING 
PROCEDURE 


Most of the tests on freeness variation, and all those in- 
volving wood angle measurements, were made on Waterous 
/ continuous grinders, magazine width 50 in., grinding wood of 
| 49-in. length. Feed chain drive was by oil turbine regulated 
_ by manual throttling. Most testing was done on a single 
_ stone driven by a 3500-hp. motor. Tonnages were calculated 

from thermal and material balances using power input, and 
_the pit and white water consistencies and temperatures. 
Some testing was also done on Waterous hydraulic grinders to 
_ evaluate their relative uniformity of grinding. 
The samples taken comprised several collections across the 
full width of the grinder dam: such samples were taken at 
| d-min. intervals and combined into composites representing 
| 15-min. periods: freeness tests were done on these. Testing 
at shorter sampling intervals had shown no significant 
_ variations not adequately represented by the 15-min. compos- 
ite samples. 


FREENESS VARIATIONS DURING NORMAL 
OPERATION 


_ A considerable number of tests were made to determine 
-freeness variations from our continuous grinders. Figure 1 
shows a representative record over a period of 6 hr. for free- 
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Table I. Maximum, Minimum, and Average Freeness and 
Standard Deviation of Grinder Test 


Test ft Les S 
Number Maz. a Av, Det, a 
1 204 30 98 46 
2 196 22 Oye 52 
3 203 Ue 144 23 
4 204 89 136 19 
5 197 118 156 18 
6 82 24 55 33 
7 168 26 91 4] 
8 fil 9 40 41 
9 NL 21 55 48 
10 101 23 65 38 
11 118 22 67 47 
12 292 76 141 43 
13 192 61 103 41 
14 101 29 60 33 


Average 37.4 


* Expressed as a percentage of average freeness. 


ness, production rate, and unit horsepower input. Normal 
grinder operating routine was followed throughout. this 
period. At time of testing, the stone surface was rated as 
average, neither sharp nor dull. 

To compare the freeness variations in different groups of 
samples, some convenient measure of variation is needed. 
The standard deviation of sample freeness is such a measure. 
For data groups of low average freeness, the freeness vari- 
ations and standard deviations tend to be low: for high aver- 
age freenesses, variations and standard deviations tend to be 
high. However, due to the nature of the freeness test, a 
small variation at low average freeness may reflect as large 
a quality change as does a large variation at high average 
freeness. A change from 40 to 60 freeness has an importance 
much closer to that of a change from 200 to 300 than to one 
from 200 to 220. For these reasons standard deviations 
have been expressed as percentages of the average freeness of 
the set of samples concerned. It has been found that 
standard deviations so expressed tend to be independent of 
the mean freenegs level. 

Table I gives data from a number of tests taken over a 
period of 3 mo. The samples tested represented successive 
15-min. intervals over periods of 5 to 6 hr. in each case 
Tests no. 1 to 12 were all made on the same continuous 
grinder: tests no. 13 and 14 were from other grinders of the 
same type. These tests were all taken during periods of 
normal, routine operation of the grinders. 

The mean standard deviation for this group is 37% of 
average freeness. This 37% figure means that, for a total of 
8 hr. per day, the freeness from a representative stone may be 
expected to be at least 37% above or below the daily average 
and that, for over an hour a day it will be at least 74% above 
or below average. 

These are very large freeness ranges. Statistical estimates 
of their effect on the freeness of the blend from a fairly large 
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Fig. 2. Freeness variation of regulator groundwood at 
paper mill mixer, normal operation 
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number of stones so varying indicate that residual variation 
in the blend may still be important in terms of use require- 
ments. Direct tests on the screened, deckered groundwood, 
as furnished the paper machines gave standard deviations of 
5 to 7% of average freeness, this again for composites repre- 
senting 15-min. periods. With an average freeness of 85 and 
a standard deviation of 6%, freeness was below 80 or above 
90 for 8 hr. per day and below 75 or above 95 for over an 
hour per day. Such variations can be expected to disturb 
paper machine operation. A typical record of freeness 
variation of stock at the groundwood regulator is given 
in Fig. 2. 


EFFECT OF NORMAL GRINDER CONTROLS 


The usual grinder control variables were carefully checked 
as possible causes of the freeness irregularities. Grinding 
was done through several shifts at constant feed chain speed 
by second-by-second manual control of the feed chain oil 
turbine. By the same means a constant motor load was 
kept on the stone through other shifts. No major increase 
in uniformity of freeness resulted from either mode of opera- 
tion. Freeness variation seemed equally bad with both 
sharp stones and dull stones. Grinding temperature was not 
a factor, since it was automatically held to a set point at all 
times. Pit consistency varied inversely with freeness, but 
as this was simply a result of the automatic temperature 
control adjusting white water flow to the varying power 
inputs and grinding rates at which the pulp had already been 
made, the consistency variations were rated as effects rather 
than as possible causes. 

As none of the grinder operating controls seemed responsible 
for the freeness changes, and as appropriate short term 
changes in the stone surface seemed unlikely, attention was 
directed to the wood condition in the magazine. Among 
the variables which might affect freeness were considered: 
variations in the void volume among the logs in the magazine, 
and the angular positioning of the logs relative to the stone. 

The grinders have a manhole 31 in. wide by 15 in. high 
located with its midpoint about 15 in. above the stone surface. 
This may be opened to show the ends of some of the logs 
passing down the magazine. In several tests the wood 
passing the manhole was assessed for: 
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Variation of pit freeness and vertical wood angle 
in normal operation of a continuous grinder 


Fig. 4. 


1. Void fraction. By visual estimate of the areas of the 
spaces among the ends of the logs. 

2. Horizontal angle of the logs. 
thrusting a straight, squared stick into the void space along 
the side of a log, and measuring the angle between the stick 
and a perpendicular plane parallel to the grinder shaft. 

3. Vertical angle of the logs. Similarly measured by 
placing the stick parallel to the log axis and noting the angle 
of the stick to the horizontal. The vertical angle is clearly 
shown in Fig. 3. 

Large variations were found in all three factors. Multiple 
correlation analysis showed that there was no connection 
between pulp freeness and the void fraction, nor between 
freeness and the horizontal wood angle. A very significant 
degree of correlation was found between the vertical wood 
angle and the pulp freeness. 


THE EFFECT OF VERTICAL WOOD ANGLE ON 
FREENESS 


Figure 4 presents freeness tests on a series of composite 
grinder pit samples, each representing a 15-min. interval. 
Also plotted are the averages of the vertical angles of those 
logs accessible for angle measurement. The grinder under 
test was loaded and operated in routine fashion during the 
test period. 

It will be apparent that all major changes in the angle of 
the wood are reflected in changes in freeness. 

Data from another test, also taken during the normal 
grinder operation, are shown in Fig. 5. Again, a strong 
similarity in the general courses of the freeness and angle 
plots is apparent. 

In Figures 4 and 5, and others, the scale of angle has 
been reversed from the usual position to better show the 
angle-freeness concordance. 

The data of Figs. 4 and 5 were obtained during normal 
grinder operation while normal wood loading practices 
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Fig. 5. Further example of variation of pit freeness and 
vertical wood angle in normal operation of a continuous 
grinder 


obtained. Figure 6 presents test results during a period of 
controlled loading. Again the freenesses of composite 
samples representing 15-min. periods are given, together with 
the average vertical angle of the wood ground in the corre- 
sponding intervals. Through the period supplying the wood 
ground from 10:00 a.m. to 12:15 p.m., the logs were placed 
in the magazine as nearly as possible horizontally. Small 
departures from the horizontal at loading, plus shifting of 
the wood in transit down the magazine, has resulted in a 
small but definite average angle of the wood just above the 
stone surface. Following this period, the wood was deliber- 
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ately loaded poorly to build up and to vary the vertical 
angle over the range often found as a result of routine loading. 

The high and relatively uniform freeness of the first period, 
averaging over 320, is in sharp contrast to the varying freeness 
of the second period in which a low of 42 was reached. During 
the whole of the test no change was made to any grinder 
control other than the changes in wood loading. The parallel 
variation of wood angle and freeness is particularly apparent 
here. 

The freeness and vertical angle data of a further test in 
controlled loading is given in Fig. 7. Throughout this 
test every effort was made to have all logs loaded as close as 
possible to the horizontal position. Apart from the five 
samples of 1:45, 2:00, 2:15, 5:15, and 5:30 p.m., the free- 
nesses maintained a high and quite reasonably uniform level. 
No reason was apparent for the low freenesses at the noted 
times. 

The consistent, near-horizontal, loading gave the expected 
result of high and much more uniform freeness. The standard 
deviation of the freenesses here was 16.6% of average, as 
compared to the average of 37% found for grinders operated 
with uncontrolled loading. If the aberrant freenesses of the 
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noted times are omitted, the standard deviation of the re- 
mainder is only 9.5% of average freeness. 

It is of interest to note that the pulpstone used in this 
test had operated 144 hr. since last previous burring; that 
it produced pulp of an average freeness of 229 over the test 
period, and that, three hours after the test ended and the 
normal, routine mode of loading was resumed, the stone 
had to be sharpened because both freeness and production 
rate were too low. 

The grinders on which these tests were run are grouped in 
pairs as shown in Fig. 3. As a convention in measuring 
vertical wood angle, those sticks which sloped downwardly 
toward the space between the pair of grinders were said to 
have a positive angle: sloping the other way, the angle was 
called negative. Invariably, with routine loading, the 
average angle was positive although occasional single logs 
might have negative angles. The angles cited in Figs. 1 to 7 
are all positive in the above sense. 

It is reasonable to expect that positive and negative 
angles will have similar effects on freeness. Thus, if half 
the logs in a given lot had a positive angle of 5° while the 
balance had a negative angle of 5°, the blended freeness 
of the pulp made of all the logs would be that corresponding, 
not to a zero average angle, but to an average of 5°. The 
angle figures given in the graphs are, therefore, averages 
of the absolute values of angles for the individual logs, the 
plus and minus signs of the angles being ignored in the 
averaging. 

A direct check on the validity of this assumption was made 
in a further test with controlled grinder loading. The 
results are shown in Fig. 8. On this chart the lower two 
curves show the angles averaged as usual by ignoring the 
sign; however, the average so obtained is plotted to indicate 
whether positive or negative values predominated. The 
“Ags Loaded” line shows the average angle of all logs immedi- 
ately after placing them in the magazine; the “Near Stone” 
refers to angles measured just above the level of the stone. 
‘The differences can be assigned to relative movement of 
the logs in travel down the magazine; to inability to measure 
more than half the logs at the lower position; and to errors 
in measurement. Obviously, from the evidence of the 
curves, the angle at which logs are loaded into the magazine 
largely determines the angle at which they are ground. 

The central line on the chart gives average angles as 
positive values only and, as before, the general trend of these 
angles is in good agreement with the general trend of the 
freenesses, graphed in the upper line. The increasingly 
negative angle between 2:30 and 4:00 p.m., has caused a 
freeness drop qualitatively similar to that produced by the 
increasingly positive angle between 5:15 and 7:00 p.m. 
The assumption that the two directions of angle are equivalent 
seems justified. 

Statistical correlation of wood angle and pit freeness 
measured on a continuous grinder in normal operation strongly 
suggested, as a major cause of the very large freeness variation 
found, changes in the vertical angle between wood and stone 
surface. Confirmation of the effect was sought by varying 
the angle of the wood as loaded. Freeness variations in 
the expected directions and magnitudes resulted. There 
thus seems adequate proof of the validity and importance of 
the vertical angle effect. 


SOURCE OF VERTICAL ANGLE IN THE MAGAZINE 


Three factors account for the vertical angle of the wood 
in the magazines of continuous grinders. These are: 

1. The natural taper of the tree. On the spruce-balsam 
wood used this averaged 0.5-in. diam. difference between 
ends of 49-in. logs having an average diameter of about 6-in. 

2. The several stages of wood conveyors are processes 
which have varying degrees of bias in selecting whether 
given logs shall finally be presented with their larger or with 
their smaller ends closer to the magazine. The man loading 
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Fig. 9. Wood fiber-stone grit relationship at zero and at ; 
moderate vertical wood angle 


the magazine has an all-too-human bias in favor of putting — 
his picaroon into the nearer end of a log. A bias in the 
system which brings wood to the loader with a majority of 
the smaller ends more readily accessible to him will result 
in a majority of small ends at one side of the grinder, and a — 
cumulative angling of the wood charge. A check on the 
loading of a number of grinders showed 47% of the logs so 
presented that the larger end was first into the magazine. 
An equal percentage went in small end first, giving a balance. 
The small residue of 6% also going in small end first built 
up the positive angle always found in the wood of these 
grinders under routine loading conditions. i 
3. The wood fed into a continuous grinder magazine | 
forms, effectively, a continuous, unbroken column over the ! 
hours and days. Any small persistent bias in the large 
end-small end distribution of the wood load will accumulate — 
to the point where the loader finds it intolerable and takes | 
deliberate, corrective action. Further, any angle present 
will obviously persist indefinitely in the complete absence of | 
bias or of remedial loading. 


CAUSE OF THE VERTICAL ANGLE EFFECT 


Our knowledge of the grinding process is a very small 
one at the fundamental level of the exact series of events | 
which lead to separation of a fragment from a block of wood | 
to create a groundwood “‘fiber.’’ Groundwood “‘fibers”’ | 
may cover the broad size range from large aggregates of 
complete, natural wood fibers to submicroscopic fiber frag- | 
ments. The specific combinations of interactions among 
wood, stone grits and water which produce one size limit — 
will obviously not be that which produces the other. The 
fairly simple overall grinding process which puts together | 
wood, stone, power, and water to give a single blended 
product is simply the integration of innumerable separate 
and diverse processes each leading to the freeing of a fragment | 
from the solid billet of wood or, possibly, to the size reduction 
of previously released fragments. 

Despite this innate complexity of the grinding process, a } 
simple theory seems to give a satisfactory account of the - 
very large effect of moderate vertical angles on freeness. 
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| Fig. 10. Idealized sketch of cutting of an inclined fiber by 
a knife edge 


Figure 9A indicates the interface between wood and 
| pulpstone as it is often diagrammed and generally thought of. 
i) The fibers lie substantially parallel to the stone surface and 
) the surface fiber (1) is available to and acted on simultane- 
+ ously by the whole line of grits (2). Under these conditions 
/ it would be expected that the fiber could readily be torn 
‘free and that this might often be done without breaking it. 
It is not suggested that whole fibers are always, or even 
‘frequently, removed in this situation, but only that they 
/ may be. 

The interface is again indicated in Fig. 9B but with the 
wood at an angle of 10° to the stone surface. The fibers 
/ are shown in their average diameter-length ratio of about 
1:100, the center section of their length having been omitted. 
© Considering the fiber (3), it will be seen that its left hand 
jend is in the plane of the stone, but that its right end is 
| buried in the depths of the log and that 100 sin 10°, or almost 
18 fibers, must be removed before the upper end is exposed. 
/ Under these conditions it is reasonable to expect the stone 
saction to be confined to the chipping off of small fragments 
from the exposed end of the fiber and the tearing out of 
| relatively short lengths from the buried residue. 

In the case of Fig. 9A, a relatively long fibered, free pulp is 
) to be expected. In that of Fig. 9B it would seem impossible 
)to produce such a pulp. A shorter fibered, lower freeness 
| pulp would be predicted, as found experimentally. 

' Naturally, this highly simplified picture of fiber removal 
at zero and at fairly high vertical angle does not describe the 
! removal of even a majority of the fibers made in the one case 
‘or the other. In both cases the “innumerable separate and 
/ diverse processes” are still going on, but they are apparently 
Jinfluenced as indicated by the added and over-riding effect 
of the vertical angle. 


THE FREENESS-VERTICAL ANGLE RELATIONSHIP 


It is apparent that vertical wood angle has an important 
linfluence on freeness. All the previously known variables— 
stone grit and pattern, grinding pressure, wood quality, 
ete.—still exert their effects upon freeness. It is, therefore, 
‘not to be expected that there can be any unique, simple 
equation expressing the effect of varying wood angle on free- 
‘ness in all cases. A general form of equation which was 
found satisfactory for angle-freeness correlations was: 


F = bcosec@ +a 


‘where a and 6 are constants peculiar to one set of data, 
F is freeness, and @ is the average absolute vertical angle of 
the wood ground to produce the pulp of freeness F. W. here 
the actual value of 6 was less than 2°, the angle was arbi- 
trarily taken as being 2°. 

_ The reason for using the cosecant is indicated in Fig. 10 
representing a highly idealized picture of the cutting of a 
fiber by a knife edge a-b having a depth of cut, &. The 
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length of the cut. off portion, as measured along its axis, 
will be & cosec 6. Since some dim, involved connection 
between fiber length and freenegs is usually assumed, this 
function seemed appropriate. A lower limit for 6 is adopted 
for two reasons: 

1. Freeness obviously cannot follow cosee 6 to infinity 
até = 0°. 

2. At small angles, say 2° or less, the number of fibers 
intervening between the stone and the upper end of a fiber, 
such as (3) of Fig. 9B, will be few. These will have been 
partially ground away and may well have had their lower 
ends pulled free from the wood surface to expose the full 
length of fiber (3) to stone action. 

Correlation analysis of freeness against cosec 6 gave 
correlation coefficients of 0.69 to 0.94, showing the relation- 
ship to be highly significant. Results of such analyses, 
expressed as indices of correlation (indices of determination), 
indicated that 48 to 88% of all freeness variance was 
associated with the corresponding variance of coces 6. Since 
it is completely unlikely that any agent may be found which 
could create this “association” by causing parallel variation 
of both freeness and angle, it is safe to assume that a large 
portion of the observed freeness variations are directly caused 
by variations in the vertical wood angle. 

As is to be expected, those tests in which the angle varied 
most widely gave the highest correlation between cosec 6 and 
freeness by reducing the relative importance of other factors. 
One factor contributing to scatter is the lack of precision 
in measuring wood angle: difficulty in knowing just how 
the axis of a log lay, and inability to measure more than 
about half of the logs ground, contributed to error in the 
recorded angles. Figure 11 shows the scatter of points 
and the trend line of freeness on cosec @ for the test data of 
Fig. 8. 


VERTICAL ANGLE EFFECT IN OTHER TYPES OF 
GRINDERS 


The vertical angle effect may be of importance in any 
continuous magazine grinder, but is ordinarily of minor 
importance in other types. The hydraulic magazine grinder 
is continuous only as regards the magazine. A large wood 
angle may accumulate in the magazine, and possibly cause 
transport problems, but each recharging of the actual grind- 
ing pocket places the wood on the bare pocket floor, removing 
any angle accumulated in the magazine. Furthermore, in 
hydraulic grinders the angle which affects freeness is the 
horizontal angle of the wood, i.e., the angle of the wood to 
planes perpendicular to the direction of travel of the pressure 
foot. Any such angles resulting from disorder in the charge 
as dropped into the grinding pocket will be minimized or 
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Table II. Properties of Pulps Ground at Low and at 
Medium Wood Angles 
Low Medium 
wood wood 
angle angle 
Average absolute angle, degrees AG: 4.8 
Freeness 
Unscreened, C.S.F. 241 59 
Screened, C.S.F. 228 61 
Screenings, % 3.6 2.5 
Burst factor 9.8 18.1 
Tear factor 55.5 49.8 
Breaking length, m. 2310 3520 
Bulk, cc./g. Deon 2.17 
Porosity, sec.; Gurley-Hill SPS 59 76 
Wet strength ratio? 0.450 0.597 
Wet breaking length®; m. of o.d. sample 66 81 
Wet stretch, %? 5.2 Gul 


@ Method of R. de Montigny (4). 
b Calculated from wet burst and stretch. 


removed as the wood is pressed between the parallel faces of 
the pressure foot and the stone. 

Tests on freeness variations of several hydraulic magazine 
grinders, again using 15-min. composite samples over 5 to 
6-hr. periods, gave standard deviations of freeness averaging 
18.2% of average freeness. This is a far better performance 
than is suggested by comparison with the comparable figure 
of 37.4% for the continuous grinders. In fact, if all variation 
could be removed from the hydraulic grinders to give 0% 
standard deviation, removal of an equal amount of variation 
from the continuous grinders would still leave a standard 
deviation of 33% of average. Figure 12 exhibits a repre- 
sentative series of freenesses on hydraulic grinder pit stock. 

No means were available for measuring the angles at which 
the wood approached the stone in the hydraulic grinders. 
The construction of the grinders seems to ensure that the 
pertinent angle will remain fairly small and stable. The 
possibility of significant freeness variation in other types of 
grinders, due to the angle effect may be estimated from the 
possibility of having a variable angle of the wood at the 
stone surface. 


ANGLE EFFECT AND GENERAL GRINDING THEORY 


The grinding process is sometimes regarded as one in which 
a considerable proportion of the wood is primarily removed 
from the log in fairly large fragments, followed by size re- 
duction and refining of these fragments in passage across the 
stone-wood interface. The effect of wood angle reduces the 
chance that this is the major mechanism. 

If varying wood angle produces its effects through the 
general mechanism described with reference to Fig. 9, its 
effect is then principally concerned with the primary removal 
of fibers from the solid wood. Any theory that gave to 
regrinding of separated fiber a major role in determining 
product quality would require that the regrinding process 
too should, by some unknown mechanism, also be strongly 
affected by wood angle. Such a mechanism may exist, but it 
seems more plausible to assign the greater part of the angle 
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Fig. 13. Variation of grinder motor load, grinding rate. 
unit power per ton, and vertical wood angle; from same 
test as data shown in Fig. 8 


effect to its action in the actual moments of separation of the 


“fibers” from the solid wood. 


Angle Effect on General Groundwood Properties 


The angle effect has been defined largely with reference te 


pulp freeness to minimize the required testing labor. 
understood that freeness only stands surrogate to all the other 
properties of interest as probably the best, but by no means a 
complete index of groundwood quality. The general prop- 
erties of high and low freeness groundwoods, where the 
freeness change is predominantly due to change in wood 
angle, are given in Table II. The high freeness pulp (low 
angle) is a composite of the samples made at 5:00, 5:15, and 
5:30 p.m. (Fig. 8), while the low freeness values are for 


It is. 


4:00 to 4:30 p.m. The available data are too scanty to » 


permit a definite statement on the point, but it appears that 


the other properties associated with the high and the low | 


freeness pulps are much as would be expected were the freeness 
changes made by operation of more familiar controls. 


Effect of Wood Angle on Grinder Load and Production Rate 


Changes in wood angle produce small but definite changes 
in the power required for grinding. In the test of Fig. 8 
the effect was a 20-hp. increase per 1° increase in wood 
angle. The percentage change was about 1% per degree. 

In the same case, grinding rate was somewhat more affected 
by wood angle, having an indicated change of about 2% 
decrease per degree increase in angle. 


Power input per ton of groundwood increased over 2 hp.-— 


days per air-dry ton for each degree increase in wood angle. 


The spread of this factor between highest and lowest angles | 


in the same case was 24 hp.-day per air-dry ton. Figure 13 
shows motor load, grinding rate, and unit power together 
with wood angle for this particular test. 

Incidentally, a second mechanism which may cause uncon- 
trolled drop in freeness and rise in unit power input is partial 
jamming of the wood in the magazine with consequent 
reduction of the effective grinding pressure. Such incidents 
are readily distinguished from those directly due to wood 
angle. 
increases, total power decreases. 
angle both total power load and unit power per ton increase. 
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In the former case, although unit power per ton. 
With increasing wood’ 


MINIMIZING THE WOOD ANGLE EFFECT 


The range of freeness variation which may result from a 
fairly wide range of wood angle, say 0° to 10°, is much larger 
than can readily be counterbalanced by use of the usual 
grinder controls. When angle is high, and freeness much too 
low, it is theoretically possible to raise freeness ag desired by 
grinding faster. Actually the limits of wood feeding force 
available, and the maximum power load which can be drawn, 
severely limit the scope of this remedy. 

The most practical corrective is better loading of the maga- 
zine, obtainable through operator training in the importance 
of careful loading, plus good supervision. Mechanical 
Inagazine loading systems, more of which will be seen in the 
future, will require randomizing of the positions of the large 
and small ends of the logs. This may be had by end-for-end 
reversal of the position of every second log just prior to 
loading. 


CONCLUSION 


It is believed that an important but hitherto overlooked 

factor in groundwood quality variation has been found. 
The results reported were obtained by test work on commer- 
cial grinders and suffer from the difficulties and the reduced 
precision often attending work done under these conditions. 
The wood angle factor is a very potent one in its control of 
| product quality and would seem to merit more detailed 
| investigation than could be given it in this project. 
_ Further investigation of this factor should make a rewarding 
F subject for study on a miniature grinder. Actual grain 
| angle of the wood ground could be selected and measured. 
| Wood at varying grain angles could readily be had—matched 
| for moisture, density, and the other factors which varied in 
| unknown degree in the present work. With these factors 
+ stabilized further studies of the effect of wood angle may 
help in elucidating the fundamentals of the groundwood 
process. 
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Thank you, Mr. Beath. Are there any questions? Here is 
{ one over here. 
) _K.G. Boorn (Abitibi): Mr. Beath, did you happen to have a 
| chance to notice any difference in the opacity between pulps 
| ground at normal and fairly high angles? 
) Mr. Beaty: No. We made no tests on that. The work done 
» involved a lengthy series of tests and a large number of samples, 
and we confined ourselves amost entirely to freeness to permit 
making more tests while minimizing the lab work. We were 
} primarily concerned with the freeness variations in our produc- 
| tion, so we felt that if we could eliminate those we could eliminate 
| all the other variations that accompany them. ; 
|. Mr. Mavnz (International Paper): Do you find any difference 
} in the species of wood that is put through as in poplar at an 
) angle. 
te Bratu: We used run-of-the-mill wood, which is a spruce- 
) balsam mixture. We made no effort to check on changes in the 
' relative proportions of the species. I suspect that a good deal 
of the residual variation that is not explained by angle is due to 
_ the nature of the wood, either as to species, density, or soundness, 
_ but we have not checked on that point. ; 
A. J. Pearson (Australian Newsprint Mills Ltd.): Mr. Beath, 
' could you tell us if wood should be ground parallel to or at an 
angie to the grain for optimum strength. I noticed that your 
strength results showed higher values when the wood was delib- 
erately ground at an angle but the freeness was lower. If you 
'had reduced the freeness to this same value with the fibers 
parallel to the stone, would there have been any difference in 
i strength? 

Mu. Bratu: We do not have the evidence on which to base a 
sound answer to that, but it was our general observation that the 
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freeness_ changes produced by angle changes seemed to be ac- 
companied by changes in the other qualities which were just such 
as you would expect if you had changed the freeness by dulling 
stones or reducing grinding rate. I can’t give you that as a 
conclusion. It is highly tentative. We didn’t do enough work 
on strength properties to provide a reliable answer to your 
question. 

Mr. McCracken (Provincial Paper): I would like to ask Mr. 
Beath, if in his work (I presume he did no fiber classifications) he 
feels that in parallel grinding, with perfect loading conditions, 
there was a much higher percentage of longs with a correspond- 
ing decrease in fines? 

Mr. Beatu: I would expect that to be the case from the free- 
ness trends. The stones in the grinders on which these tests 
were run are conditioned to run at a moderate wood angle, be- 
cause that seems to be the normal loading condition. In other 
words, if we put a level load of wood in we invariably got a free- 
ness very much higher than we wanted, and I would assume that 
ne had a high fraction of longs and a reduced proportion of fine 

er. 

Mr. McCuttocu (Consolidated): This isn’t in the nature of a 
question but the meeting may be interested in our experiences 
along that line. We have continuous grinders which are loaded 
at the rate of 3.4 cords per man-hr. which is quite a high rate 
and we do experience some of the trouble described by Mr. Beath. 
We have always thought that poor loading was almost completely 
responsible for off-quality stock and freeness variations. Lately, 
however, we have been experiencing difficulty with worn-out 
wear strips and chains. These are currently being recondi- 
tioned. The effect on the grinder is to give a sliding rather than a 
rolling friction as the chain advances. This result in erratic - 
load control. 

After reconditioning our wear strips and installing a new set of 
chains on one of the grinders, tests revealed that our short-term 
pit freeness variations were greatly reduced. We run composite 
freeness tests on each grinder every 4 hr. as a routine control 
test, so observations over a long period before and after the 
change could easily be made. 

It appears that with inadequate wear strips and chains one 
chain may have a tendency to chew through one end of the log 
while the other chain maintains its grip. This in turn causes 
jamming and possible tipping close to the stone. The net result 
is similar to poorly loaded wood. 

In order to remedy this situation we reverse our chains and 
remove the “chewed-up” wood, through the door. Sharpening 
is only used as a last resort since we feel that by sharpening, the 
pulp will be degraded after the jammed wood is cleared from 
the magazine. 

Mr. Perry: Do you think that the angle set up when the 
stone is sharpened from only one side would be influential? 
This difference from one side of a stone to the other amounts to 
perhaps a quarter of an inch or more in diameter, with perhaps a 
3° angle. 

Mr. Braru: No, I think not. I think it would be too small 
to have very much effect. Angles of the order of 1 or 2° have 
relatively small effect. 

Mr. Brauns: When I observed the title of this exceedingly 
interesting paper in the program it aroused my curiosity and 
caused us to run hurriedly a few experiments on our small 
grinder to supply some information for our own benefit. I have 
just received some results by mail, and hope that Mr. Beath 
does not mind if I report them here at his own show. 

We cut square blocks out of a number of logs at various angles 
to the log axis, and in a way so as to insure that all logs were 
equally represented in one run. The runs were numbered at 
random in order to avoid misinterpretation of the results due to 
changes of the stone surface. At angles above 20° the freeness 
test did not work, but let me report the following values: 


Angle Freeness Strength Bulk 
Wks 160 2420 2.48 

5 69 3300 7433 

10 25 4400 2.0 


I may call your attention to the fact that the log freeness- 
strength relation is a straight line (a Paterson curve) and that it 
runs parallel to similar lines produced by changes in the stone 
surface; in other words, a change in the angle between the wood 
axis and the stone surface has exactly the same effect as a change 
in the stone surface condition. We are continuing these experi- 
ments as Mr. Beath has suggested should be done on an experi- 
mental grinder. 

Mr. Braru: I would like to thank Mr. Brauns for his con- 
tribution. I was hoping someone who had a miniature grinder 
would investigate the point with more precision than we were 
able to do with commercial grinders. 

J. F. Narwick (Consolidated Water Power & Paper Co.): 
I am a little curious about what you would do if you had con- 
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siderable crooked wood. ‘It would automatically set up varying 
degrees of angle if you were trying to load that wood. Would 
you feel that it would be necessary to throw it out, or, if you did 
throw if out would you then load nothing but crooked wood in 
one of your grinders, then you would have a pulp, I suppose, of 
a lower freeness. How would you handle that if your are defi- 
nitely trying to load your grinders the way you indicated? 

Mr. Beata: I don’t know what the answer to thatis. It seems 
to me to require an economic answer regarding the value of your 
crooked wood against the disturbance it may cause to your 
quality standards. I can’t say that each log is ground to a 
specific freeness, that depends upon its angle, but the freeness 
obtained from any log is affected by the angle and the final pulp 
freeness is a blended average. The angle effect is a blended 
average also of the angles of the individual logs, so that a single 
crooked log in a dozen straight ones might not be important. 
If they were all crooked I think it is an economical question as to 
whether you wish to use them or not. 

Mr. Avack (Pulp and Paper Research Institute): Mr. Brauns, 
May I inquire if the data you have presented were obtained 
under conditions of equivalent loading on the grinder? 

Mr. Braun: Yes, we maintained the same dead load on the 
grinder, the stone was well conditioned for several hours and each 
run lasted about 6 min. ‘The grinding pressure was about 30 
p.s.i. on the actual wood surface, the temperature 60°C., and the 

eripheral speed 18 m. per sec. The energy consumption was 
980, 1050, 1670 kw.-hr. per ton for the respective runs. 

Mr. Curtis (Australian Newsprint Mills Ltd.): Mr. Beath, I 
think that some of those present who have visited Boyer and 
seen some of the very large trees that we deal with, and the prob- 
lems that compression and tension wood might present, would be 
interested in our experience. I think Mr. Pearson might have 
some figures available of the degree of variation that we get with 
the eucalypt wood that we use. 

Mr. Pearson: For the benefit of those who have not been to 
our mill, we use for groundwood, very large eucalypt trees. We 
cut sawn billets 7 by 7 in. by 4 ft. for grinding in Tidmarsh and 
Great Northern grinders. In some research work we did in the 
mill for a completely different purpose, we selected carefully 
billets in which the fibers were parallel to the sawn surface and 
ground these on a Great Northern grinder in such a way that the 
fibers would be all parallel to the stone. We tested the pulp 
from the grinder at 3-min. intervals and found a freeness range 
from 40 to 140 c.s.r. Thus we can obtain a wide range in free- 
ness when the wood is ground with fibers parallel to the stone. 

Mr. Narwicx: These remarks on these varying freenesses 
point up the fact that the groundwood mill will inevitably pro- 
duce pulp of greatly varying freeness. The irregularities may 
be nearly completely eliminated by large blending or tempering 
tanks between the pulp mill and the paper machines. 

Mr. McCutxocu: In answer to this gentleman’s inquiry 
about tanks, at Port Alfred we are blessed with a couple of great 
big tanks which are in series with our system and they, no doubt, 
help to take care of a lot of variations. I would like to ask Mr. 
Beath a question. That is, what percentage of your trouble 
would you attribute to long wood? Do you have any long 
wood problems? 

Mr. Beato: Well, the specific variation we were looking for, 
and had present in our grinder, as far as I know had very little 
connection with long wood. You are referring to wood which 
actually jams and stalls the chain or slows it down drastically and 
causes freeness change? 

_ Mr. McCuttocu: I was referring to a log that may become 
jammed in the magazine causing some of the other logs to tip 
on the way down. 

Mr. Beatu: I didn’t mention it, but we did measure angles 
of wood, as loaded, on individual logs. The logs were end 
marked to identify them and the angles were again measured just 
above the level of the stone, so that we have records of the his- 
tory of the individual logs and what happened to them going 
down the grinder magazine. As one of the charts showed, the 
average angle at the stone is almost entirely due to the average 
angle of the wood as loaded. However, so far as individual sticks 
are concerned, we would occasionally find quite a large change in 
angle in its course down the grinder, but the number of sticks 
which did change their angle to any marked degree was so small 
that it had very little effect on the average. 

Mr. McCutuocn: I imagine that with experimental work you 
were quite careful not to load long bolts into the magazine. I 
am just wondering if, aside from your experimental work you dis- 
covered any effect. 

Mr. Beary: Well, apart from the test in which we actually 
controlled the angle of the wood as we wished it to be, whether we 
wanted it level or at some other angle, our tests relating freeness 
and angle were done without reference to loading. The loading 
was completely normal and we didn’t appear on the loading floor 
to give the loaders instructions. I doubt if they had a clue as to 
what was going on, but I don’t think we have much trouble 
with over-length wood. We have over-length wood, of course, 
but they throw it out before it goes into the magazine. 
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Fffect of Groundwood Pulp Quality on Wet 
End Efficiency of a Paper Machine 


GUENTER HERWIG 


Tur efficiency of the wet end of a paper machine is de- 
termined by mechanical conditions, drainage capacity of the 
machine, formation, basis weight of the paper being produced, 
and drainage and wet strength properties of the pulp. 

While the control of the above first four factors is the task of 
the machine room, drainage properties and wet strength of the 
pulp must be controlled in the groundwood mill. Control 
tests must evaluate the quality of the pulp rapidly and under 
conditions as they prevail at the wet end of the paper machine. 

It was standard practice in this mill to control groundwood 


pulp quality by testing freeness and bursting strength of the © 
pulp. Experience showed, however, that predicted effects of | 
these two pulp properties too frequently contradicted actual | 


effects. The reasons for these discrepancies were, obviously, 
in the very nature of the tests. 

The freeness test indicates the speed of drainage of the pulp 
on the table roll part of the paper machine, but it does not fur- 
nish information concerning secondary drainage on the suction 
boxes and suction couch. This secondary drainage deter- 


mines the moisture content of the wet web between the couch 
It is this moisture content which, in turn, _ 


and the first press. 
determines the wet strength of the web. On the other hand, 


bursting strength of the groundwood pulp does not relate to— 
wet strength. It is therefore useless to the control of pulp- 


properties affecting the efficiency of the wet end. 


Realizing the limitations of freeness tests as a means of eval-_ 
uating groundwood pulp quality, a new method was intro- 


duced. The objective of the work reported here has been to 
determine the reliability of this method in predicting paper 
machine performance. 


NEW METHOD 


This method was developed by Brecht and Klemm (/). It 
permits the evaluation of primary and secondary drainage 
properties of pulps under conditions similar to those on the 
table rolls, suction boxes, and suction couch. The drainage 


tests are performed while forming a groundwood sheet for the 
The whole operation, from the preparation — 


wet strength test. 
of the pulp sample to computation of the results, requires 25 
to 30 min. 


Instruments and Testing Procedure 


The drainage properties of the pulp are determined in the 
German standard sheet mold ‘‘Rapid Koethen.” The appa- 
ratus is fitted with a pump which allows the evacuation of 
the suction chamber below the sheet-forming wire. 

About 2.36 g. ovendry pulp are used to form a wet strength 
test sheet with a basis weight of 75 g. per 50 sq. m. = 50.6 lb. 
(25 X 38—500). The initial consistency of the pulp suspen- 
sion is approximately 0.34 g.p.l. At the moment the suction 
chamber is being evacuated, dilution water begins to drain 
through the forming fiber mat and wire into the suction cham- 
ber. 

The end point of the increasing vacuum is reached at the 
moment the water mirror on the sheet disappears. This end 
point depends on the drainage resistance of the forming fiber 
mat. The higher the drainage resistance, the longer the time 
required to drain the water, and the higher the vacuum in the 
suction chamber (Fig 1). This vacuum is designated V;. 

A second vacuum JV» is established at the moment air enters 
the suction chamber after the removal of the dilution water. 
The amount of air entering the suction chamber depends on 
the air porosity of the wet fiber mat. 
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The higher the air : 
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Fig. 1. Vacuum development in sheet mold 


porosity, the more air can enter and the lower the second 
vacuum will be (Fig. 1). 

After 10 sec. of drawing air through the sheet, 3 strips of 3 
em. width are removed for wet strength tests on the Darm- 
stadt wet strength tester. 

The vacuums V; and V2 are then made independent from 
the pump capacity by setting them in relation to the maxi- 
mum vacuum obtained after 60 sec. evacuation of the suction 
) chamber, sealed air tight. The computed values are then 
; called Drainage Effect 1 and Drainage Effect 2 (Fig. 1). 


Drainage Effect 1 = ae = D, 
] 
2 5 V2 
Drainage Effect 2 = Too = Dy» 
Max 


The ovendry content of the test sheet can then be calculated 
by using these two values. 


Combined drainage = K (10 +D, —V/D,) % B.D. 

UK = 11459) 

Thus, the initial wet strength can be corrected to a standard 
bone-dry content of the test sheets. 

Brecht and Klemm demonstrated the relationship between 

« Drainage Effect 1, Drainage Effect 2, and initial wet strength, 

_and how these values can be used to interpret groundwood 

| pulp quality (/, 2). 


Drainage Effect 1 


| Drainage Effect 1 depends on the amount of fines present in 
| the pulp, regardless of the quality of the fines. Decreasing the 
| amount of fines increases Drainage Effect 1, and vice versa. 
| Increasing values of Drainage Effect 1 point to an increasing 
| drainage of the pulp. 


| Drainage Effect 2 


Drainage Effect 2 depends on the amount of fines present in 
| the pulp as well as the character of the fines themselves. Thus 
| Drainage Effect 2 is partially dependent on Drainage Effect 1. 

Drainage Effect 2 decreases with increasing Drainage Effect 1, 

and vice versa. Relatively high values of Drainage Effect 2 in 
relation to Drainage Effect 1 indicate that the fines are mostly 
| fibrils, while relatively low values point to a predominance of 
_ flour fines (Fig. 2). 


| Initial Wet Strength 


This pulp property depends not only on the proportional 
amount of fibers and fines of the pulp, but also on the quality 
of the constituents (Figs. 2 and 3). Neither groundwood 
_ fibers nor groundwood fines alone develop wet strength. Only 
the mixture of the two develop wet strength. 

Optimum conditions exist when the voids between the fibers 
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are filled with fines. At this point of saturation the wet 
strength is high, and Drainage Effect 1 and Drainage Effect 2 
are relatively high. If the groundwood fibers happen to be 
predominantly slender and long in character, a minimum 
amount of fines will be required to fill the voids. This will 
favor Drainage Effect 1. Due to the greater plasticity of this 
type of fiber, Drainage Effect 2 will be higher, too. This in 
turn favors the already high wet strength because the in- 
creased density results in a sheet with higher ovendry content 
(Fig. 1). 

Shorter, chunkier groundwood fibers require many more 
fines for saturation. Therefore, Drainage Effect 1 will de- 
crease and the wet strength of this type of pulp will be lower 
due to the poor felting characteristics of the short chunky 
fibers. 

A shift from the point of saturation will in either case de- 
crease the wet strength of the pulp and will be accompanied 
by changes of Drainage Effect 1 and Drainage Effect 2. For 
example, increasing the fines content slowly beyond the amount 
of fines required for saturation will slowly decrease the wet 
strength and Drainage Effect 1 and increase Drainage Effect 2. 

At extremely high fines content, Drainage Effect 1 will be 
extremely low. The wet strength will approach zero and off- 
set the gain of the higher ovendry content of the sheet caused 
by the increase of Drainage Effect 2. 

A shift away from the point of saturation toward a higher 
fiber content will increase Drainage Effect. 1. But, at the 
same time, the wet strength will decrease. Since Drainage 
Effect 2 will be lowered, the moisture content of the sheet in- 
creases, which results in an additional decrease of wet strength. 


PRELIMINARY INVESTIGATION 


Multiple correlation techniques (3, 4) were used to test the 
significance of the three variables, Drainage Effect 1, Drainage 
Effect 2, and initial wet strength, of groundwood pulps on the 
wet-end efficiency of No. 2 machine. Tour averages of 
groundwood test data for the month of June, 1957, were cor- 
related with the paper machine efficiencies of the correspond- 
ing shifts, excluding as far as possible all side effects not at- 
tributable to groundwood pulp properties. 

The results of this preliminary investigation indicated a 
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Fig. 3. Effect of fibrils and flour fines on drainage effect 2 


significant effect of initial wet strength on the wet end per- 
formance. However, Drainage Effects 1 and 2 were tested in- 
significant due to large residual variations. Including basis 
weight, ash content, amount of broke, amount of chemical 
pulp, headbox temperature, and paper machine speed as addi- 
tional independent variables in the multiple correlation, these 
reduced the residual variations to a, point where Drainage 
Effect 1 and Drainage Effect 2 became significant as inde- 
pendent variables. 


Preparation of Data 


Nine-factor multiple correlation involves a heavy amount of 
arithmetic. It was, therefore, decided to correlate 10-day 
moving averages of test data with 10-day moving averages of 
paper machine wet-end efficiencies to bring the number of var- 
iables down to 8. It was assumed that the other variables 
would become constant as 10-day moving averages. If not, 
this would just inflate the residual variance and thus ag- 
gravate the test of significance of Drainage Effect 1, Drain- 
age Effect 2, and initial wet strength. 

The correlated data covered the period from July 9, 1957, 
through Dec. 31, 1957. 

The 10-day moving averages of Drainage Effect 1 ranged 
from 1.4 to 1.9 Drainage Effect 2 from 2.2 to 1.3, initial wet 
strength from 33 to 73 g. per cm. 

The over-all efficiency of the wet end varied between 82.5 
and 97.1%, efficiency gains or losses due to speed changes be- 
tween +1.9 and —7.9%, and efficiency losses caused by wet- 
end breaks between 2.1 and 15.0%. 


RESULTS 


The multiple correlation equations fitting best the data 
were: 
1. Efficiency gain or loss due to changing speed = Eg 


% Hs = —9.9"+ 4.5 X D, —4.4 X Do + 0.18 X IW 
2. Efficiency loss due to wet-end breaks = Ep 
% He = —38.4 + 25.0 X D; + 13.42 *\D, —0.37 *% IW 
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3. Overall efficiency = OF 
% OB = +111.4 —13.0 X D, —13.7 X D2 + 0.52 X IW 


The significance of the correlation equations were tested at | 
better than 99.9%. ; | 
The corresponding precisions of the predicted values were || 
for: 


Eg +3.38% 
Ep +41% 
OF +7.2% 


The isolated effects on H's, Hy, and OF of Drainage Kiffect G 
Drainage Effect 2, and wet strength as independent variables 
were significantly better than 99%. 


Influence of Drainage Effect 1, Drainage Effect 2, and Wet 
Strength on Paper Machine Efficiency 


The dependency of the variables and their influence on the 
paper machine is demonstrated in the following two examples. 
An average Drainage Effect 1, Drainage Effect 2, and wet 
strength is selected as a starting point for the calculation of | 
the paper machine efficiency. 
Example 1: 


Average Drainage Effect 1 = 1.6 
Average Drainage Effect 2 = 1.97 
Average wet strength = 53 g. per cm. 


Substituting these values in the regression equations, the 
paper machine efficiencies are calculated as follows: 


Es = —1.7% 
Ep= 8.7% 
OE = 91.2% 


Assuming that the groundwood pulp should be freer to meet — 
the drainage capacity of the paper machine, Drainage Effect 1 __ 
has to be increased. Increasing Drainage Effect 1 from 1.6 te — 
1.9 decreases Drainage Effect 2 from 1.97 to 1.35 and decreases — 
the wet strength from 53 to 35 g. per cm. : 

The new efficiencies would be: 


Eg = —1,0% 
By = 44g 
OE = 874% 


It can be seen that the increase of Drainage Effect 1 from 1.6 | 
to 1.9 improves slightly the paper machine efficiency loss due | 
to the speed change. On the other hand, the drop of wet | 
strength from 53 to 35 g. per cm. increases the efficiency 
losses caused by breaks from 8.7 to 14.4%. This increased 
loss of paper machine efficiency eliminates the little gain made | 
by increasing the paper machine speed. As a result of this, | 
the over-all efficiency drops from 91.2 to 87.4%. 

Example 2. Realizing the over-all importance of wet | 
strength on paper machine operation, one might want to in- | 
crease this wet strength by producing a groundwood pulp with 
lower Drainage Effect 1. 

Decreasing Drainage Effect 1 from 1.6 to 1.4 increases 
Drainage Effect 2 from 1.97 to 2.2 and increases the wet | 


strength from 538 to 65. 
This time the efficiencies would be: 
Eg = —1.2% 
Ez = 24% 
OE = 96.8% 


By decreasing Drainage Effect 1, a loss of efficiency might 
be expected. However, wet strength and Drainage Effect 2 
are relatively high. Therefore, the effect would be that they 
maintain the efficiency loss at a level experienced at the higher 
Drainage Effect 1 of 1.9 in the previous example. The bene- 
ficial effect of the higher wet strength is reflected on the rela- 
tively low efficiency loss of 2.4% caused by breaks. The over- - 
all efficiency of 96.8% is much higher than any of the two pre-_ 
vious examples. | 
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CONCLUSIONS 


It has been shown that groundwood pulp quality, as defined 
| by Drainage Effect 1, Drainage Effect 2, and wet strength has 
| & considerable effect on paper machine performance. Each 
|) factor was proved statistically significant. Testing ground- 
) wood pulps for Drainage Effect 1, Drainage Effect 2, and wet 
| strength, allows one to anticipate paper machine performance 
well ahead of the time the groundwood pulp reaches the 
| machine. The ease and speed of this testing method makes it 
| superior to all other methods known. 

| Our experience showed that it is extremely difficult to 
) change independently any one of the variables from the other, 
% especially wet strength characteristics. Realizing this, one 
i, should strive for a balance between Drainage Effect 1, Drain- 
) age Effect 2, and wet strength, in order to maintain high paper 
# machine efficiencies. 

| Management and operating personnel of our mill have 
} found confidence and reliability in the new testing method. 
| Today we apply it not only to the control of the groundwood 
{ mill but also to the control of pulp preparation in general. 
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Fundamentals of Groundwood Evaluation— 
A New Approach 


JAMES d’A. CLARK 


Ir 1s self-evident that if enough were known about a 
physical and structural characteristics of the individual 
fibers in a sample of pulp, then the papermaking qualities of 
that pulp should be predictable with accuracy and certainty. 
| The problem then is to select an optimum set of fundamental 
fiber characteristics that are (a) as independent as possible of 
jeach other, (b) are measurable numerically without undue 
difficulty, and (c) are adequate in kind and number to con- 
istitute a frame of reference sufficiently comprehensive to 
} enable the required papermaking predictions to be made. 
| One framework that appears to fulfill these requirements 
icomprises: (1) fiber fineness (weight of a fixed length of fibers 
jlaid end to end); (2) fiber length (weight-average length); 
(8) fiber cohesiveness (after pressing and drying together 
‘under standardized conditions); (4) intrinsic fiber strength 
‘(ultimate breaking stress); (5) flexibility when wet (the 
compactness or density of a standardized test sheet made 
from them). 

_ Apart from visual qualities, such as color and cleanliness, it 
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seems probable that only the first three characteristics are 
needed to define adequately the papermaking qualities of 
groundwood pulp made from a given wood species. In the 
case of groundwood, the intrinsic strength of the fibers 
usually is more than enough to affect appreciably the strength 
of a sheet of paper made from the pulp. Furthermore the 
ultimate tensile strengths of the various woods used for 
groundwood are not very different, particularly when com- 
pared on the basis of a common specific gravity, as may be 
seen in Table I. 

Similarly it will be noticed that the green or wet modulus of 
rupture by bending and the modulus of elasticity EH of these 
woods are quite similar, so that the flexibility of the fibers, 
which is inversely proportional to E and to I , the moment of 
inertia when wet, should be almost wholly a function, and 
a quadratic function at that, of the average fiber fineness. 

Commonly employed measures of groundwood pulp quality 
are (1) freeness, (2) burst, (3) tear, and to a limited extent, 
(4) specific volume (or its inverse, density, or specific gravity 
of test sheets). 

Freeness measurements have value for the routine control 
testing of groundwood, and for groundwood, freeness may 
have some value as a definitive test although a somewhat 
uncertain one and one most difficult to analyze. Burst and 
tear factors of course have been very valuable in character- 
izing groundwood, particularly if the specific volume is also 
known. Unfortunately the fundamental analyses of both 
these strength tests with respect to fiber characteristics are 
also so complex that they are almost impossible to apply in 
an inductive approach to better grinding methods or better 
groundwood. By deductive methods and by skillful obser- 
vation and experiment, the art of grinding wood has pro- 
gressed favorably during the past half century but causes and 
effects are still very poorly understood. Moreover the 
advent of the newer processes such as chemigroundwood and 
mechanical pulp from chips, has raised new difficulties 
with the interpretation of the freeness-burst-tear | pulp 
testing system. 

It is one of the purposes of this paper to suggest that if 
the present system were replaced or at least supplemented 
by the much more fundamental fineness-length-cohesiveness 
system, a far clearer insight into grinding and the properties 
of groundwood, would result. 


FINENESS 


This is a relatively new test (1) which was recently im- 
proved and revised in TAPPI Suggested Standard T 234 m-58 
(2). A known concentration of fibers is suspended or dried 
on a known area of a cell or slide (say about 1 to 2 mg. per 
100 sq. cm. of slide area) and projected on a screen having 
lines of a fixed length in a fixed area. The coarser the fibers 
in the specimen, the fewer will be the crossings of their images 
on those lines and if all the line-image crossings are counted, it 
is possible to calculate the average coarseness of the fibers 
very simply. The result may be expressed as so many 
mg. per 100 m. The term “grex’—g. per 10,000 m.— 
having been proposed as the international denier, the unit of 


Table I. Strength Properties of Pulpwoods 


lial Dry pestle Tensile/ 
: th, 8p. J, 
Wood an. ae ) AER (B)/1000 (A) 
Western hemlock 0.40 10,500 26 
Loblolly pine 0.48 15,000 31 
Eastern spruce (?) 0.39 13, 700 32 
White spruce Ais te Be 
Black spruce < a 
Sitka spruce 0.41 11,200 27 


Balsam fir 
Eastern hemlock 
Aspen poplar 


Specific, Modulus of Young’s 
gravity, rupture modulus ee B./ 
r ; ; ./S8P.g- 

Mes ee NED (E/E) 10 
0.44 6100 1220 28 
0.54 7300 1400 26 
0.45 5000 1070 24 
0.43 5400 1060 25 
0.42 4700 1230 25 
0.41 4900 960 23 
0.48 6400 1070 25 
0.41 5400 1120 27 


Source: Technical Bulletin No.479. U.S. Dept. of Agriculture. 
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mg. per 100 m., might be called a “decigrex’’ abbreviated 
to “dg.” Fibers in a fine chemical pulp will test about 10 
decigrex or less; in a coarse pulp 20 dg. or more. 

Just as with textiles, fineness is a very important property 
of any paper pulp fibers. It has been almost wholly neglected 
in the past because it has been so difficult and tedious to 
measure accurately in micro-amounts with a microscope. 
Although, because of its newness, there is presently very 
little correlative data, especially for groundwood; it seems 
evident that with other factors being equal, the sheet with the 
more slender fibers will have a higher density, burst, stretch, 
tensile, fold, smoothness, and a decreased air porosity. 
The pulp also will be wetter. 

Because the flexibility of a rod depends on J which is 
proportional to the fourth power of its diameter (or, if hollow, 
on the difference between the fourth power of its diameters), 
and the modulus of elasticity H of its material, and since all 
the woods commonly used for groundwood have moduli of 
elasticity of about the same order, fiber fineness is by far the 
predominant factor in the density of the resulting test sheets. 
This predominance is further enhanced because the munbers 
of fibers in a sheet of a given basis weight are inversely 
proportional to the square of their average diameter. Camp- 
bell (3) has pointed out that the initial compacting force 
in a sheet of wet fibers as the water goes from them, is surface 
tension, which amounts to about 140 dynes per cm. of fiber 
and is independent of fiber thickness. Thus by increasing the 
slenderness, the flexibility is increased by the fourth power, 
and the compacting initial forces by the second power. 
It follows that fiber slenderness has a tremendous influence on 
pulp wetness and on the interesting and important property of 
test sheet density. 

A small increase in fiber fineness at a given sheet density, 
similarly provides the sheet structure with a greatly increased 
internal flexibility, enabling the sheet better to distribute and 
thus resist, any load applied to it, such asa tensile or bursting 
force, and more especially the complex forces applied during a 
folding test. 


TEST SHEET DENSITY 


As described in TAPPI Standards T 205 m and T 220 m, 
this is measured as g. per cc. (or its inverse, specific volume 
ince. per g.) of standard test sheets. 

It is a pity that there is not a quicker test available for 
measuring specific volume. A possibility is to weigh the 
mercury displaced by a portion of an ovendried, thin pad 
of pulp. 

The density of an uncalendered sheet of paper made under 
constant pressing conditions, has a profound influence on the 
strength and other properties of the sheet and is also believed 
to be the best available measure of the true wetness of the 
pulp on a paper machine. 

The main property leading to increased sheet density is 
fiber flexibility when wet, which is dominated by fiber 
slenderness, as just discussed. Also affecting sheet density 
are the initial compacting forces and the plasticity of the 
fibers, both of which are influenced greatly by fibrillation, 
macro- and micro-, probably down to fibrils of molecular 
dimensions. 

The author has shown (4) that the tensile strength, burst, 
and rigidity factor # of standard test sheets, are directly 


Effect of Mixing Long and Short Fibers of the Same Fineness 


proportional to their density, and the lateral absorbency 
and tear factors inversely so. In brief, this is because the 


fibers in a more compact sheet are more firmly pressed to- 
gether and consequently it takes more force to separate | 
them. On the other hand, a tearing force applied to a more | 
compact sheet is concentrated on a smaller resisting zone at |) 


the apex of the tear and so the structure is more readily 


broken. Fiber length has a beneficial influence on tear | 


because it serves to expand the area of the stressed zone 


which area may be expanded also by finer fibers because of 


their greater flexibility. 


FIBER LENGTH 


This is the weight-average fiber length as determined by a || 


classifier, calibrated and the results calculated as described in 
TAPPI Standards T 232 m and T 233 m. 

If one mixed 100 lb. of a long fibered pulp A having a uni- 
form fiber length of 5 mm. with 5 Ib. of very short fibers B 


each with a uniform length of 0.25 mm., since there is the | 


same number of fibers in the 100 lb. of A as there is in the | 
5 lb. of B, the number-average fiber length of the mixture } 
would be approximately 2.6 mm. In other words the | 
addition of 5% by weight of white-water fines, has apparently || 
reduced the average fiber length of 100 Ib. of a select pulp, | 
as reckoned by the number or arithmetical average, by | 


nearly one-half. This is nonsense. 
fiber length of the long pulp would be reduced only by about 
5% as the calculated weight-average length of the mixture » 
would show. : 3 

The author has reported (5) the following experimentat 
results using fibers that differ only in length and not at the ) 
same time in fineness. Test specimens of the pulps were » 
prepared by classifying a number of batches of bleachec | 
sulfite pulp, discarding all the short (and fine) fractions, | 
making the long fractions into pads, drying, cutting up the: 
pads into very thin strips with a razor, then reclassifying. , 
Viscose rayon similarly cut to various lengths was also usec . 
to confirm parts of the work. He found: f 

1. The tensile strength and Young’s Modulus F of a. 


test sheet, other things being equal, were proportional to the ; 
square root of the weight-average fiber length, i.e., to V/ is) 
the burst was directly proportional to Z, and the tear was 3 


proportional to V L?. 


also are in good agreement with the findings of some recent ; 
work done by the Institute of Paper Chemistry (7). 


2. When a portion of a long fibered, gently beaten sulfite » 


pulp C which had a fairly uniform average fiber length of 


3.08 mm. was mixed with an equal weight of a short-fibered |! 


fraction from the same pulp of the same coarseness but having 5 
a fairly uniform average length of 0.54 mm., as may be seen 
in Table II, the resultant mixture of long and short fibers # 
having a weight-average length of 1.81 mm. gave sheets 3 
with the same tensile strength as pulp D with uniformly ’ 
long fibers of about that length, but 30% higher than the j 
uniformly short pulp E which happened to have an average 
length of 0.92 mm—equal to the number-average length } 
of the long and short fiber mixture. 


In other words, contrary to what many believed about { 


Table Il. 

Long C 
Weight average length, mm. 3.08 
Number average length, mm. 3.08 
Apparent density, g./cc. 0.513 
Burst factor, metric 14.2 
Tear factor, metric 163 
Breaking length, m. 1,780 
Zero-span B.L., m. 10,300 
TAPPI opacity 68.1 


204 A 


Uniform fibers i 
Medium D : Si Short E Very short F erie a 
1.80 0.92 0.545 TSH 
1.80 0.92 0.545 0.92 
0.508 ORO 0.518 0.535 
8.1 4.7 Dell Boe 
au 24 Tal ates 
1330 1030 750 1320 
9800 8300 7200 9500 
69.1 T3374 (amo 71 
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Actually the effective || 


These findings were confirmed at least in part by some ; 
work done at the U. S. Forest Products Laboratory (6) and || 


Table III. Test Results on the Whole Pulp and on the 
Longer Fraction on Groundwoods* 


faa Pulp A ——— 


Whole On 150 mesh 


p= 


—aatee ae Pulp 
Whole On 150 mesh 
Specific volume, 


ce/gm. 2D 2.6 2D 2.5 
Burst factor, metric 16.8 10.2 13.0 We 
Breaking length, m. 3300 1870 3100 IeAsfO)" iL 
Tear factor, metric 39 42 be! ate 
Drainage time, sec. 51 5.5 16 6.0 
Percentage of pulp 

tested 100 32 100 34 


a 9 : 
ce es Se aon oe Sa 
fiber length (including the author until this work), only the 
weight-average length is important; not the fiber length dis- 
tribution. The latter remains important only if number 
averages are considered, since without stating something 
about fiber distribution, a number-average fiber length 
quoted by itself is meaningless, as we have seen. 

3. The apparent density or specific volume of all the frac- 
tions C, D, E, and F was substantially the same, in other 
words, fiber length has no marked effect on the resultant 
test sheet density, which means also, contrary to what most 
people believe, fiber length per se has no appreciable effect 
on stock wetness. The thought that shorter fibers mean 
slower stock, is an old one; it is true in practice only because 
any method of reducing the fiber length with a refiner or 
beater at the same time unavoidably splits the fibers as well as 
cuts them, or at least concurrently produces some fibrillae 
and debris. It is the increased slenderness of the resulting 
fibers or the presence of the fine fibrills or debris, and not 
the cutting, that causes the shortened stock to be slower in 
practice. 

Work reported previously, in which a pulp classifier was 
used to separate a normal wood pulp into fractions for the 
purpose of investigating the effects of length, the fractions 
from successive compartments used as test samples, were 
not only shorter but they were also much more slender, 
It was the increasing slenderness of the shorter fractions, 
not their decreased length, that made the stock wetter and 
gave the test sheets a higher density, a lower air permeability, 
and in most cases a higher tensile and burst, despite the 
shorter fibers. 


COHESIVENESS OF FIBERS 


There are no good direct ways of measuring this property, 
which is made up of two parts: intrinsic cohesiveness and 
area of contact. Probably the best measure for groundwood 
is the transverse tensile strength of standard test sheets, 
but the areas of adjacent fibers in contact, and hence the 
test, will be influenced by sheet density and by the fineness 
and shape of the fibers. 

If a tensile force is applied to a strip of paper made from 
groundwood or an unbeaten pulp and the happenings at 
the line of rupture are studied, very few of the individual 
fibers are broken, as is the case of a strip made from a well 
beaten chemical pulp; the individual fibers on one side of 
the break are mostly pulled out from in between others on 
the other side. Thus the influence of cohesion is not a direct 
one, rather the cohesiveness of the fibers provides them 
with a very substantial coefficient of friction which tends 
to prevent them from being pulled out from between the 
others. 

Since the burst of a test sheet increases in direct proportion 
to its density and also in direct proportion to the weight- 
average fiber length, a practical measure of cohesiveness is: 
Burst factor divided by the product of fiber length and sheet 
density. 

The nature of intrinsic cohesiveness continues to be the 
subject of debate, although ever since the silver staining 
technique for making submicroscopic fibers visible’ was 
developed (8), it appeared to confirm the important role of 
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fibrages, as first stated by Strachan (9). With groundwood, 
the author believes that the cohesiveness of the fibers derives 
from the cellulosic surfaces that are exposed by grinding and 
by macro-, micro-, and molecular fibrillation of the exposed 
cellulosic surfaces. Unlike any chemical pulp, the cellulose 
in groundwood contains all the original hemicelluloses and 
pentoses so, according to a current theory disinterred from 
the past and advocated by several exponents in recent years, 
groundwood fibers should cohere exceedingly well. It is 
unfortunate both for that theory and for practice that 
groundwood fibers do not. 


GENERAL REQUIREMENTS 


In accordance with the foregoing, the quest for the highest 
quality of groundwood pulp would appear to be primarily 
in the direction of more slender fibers even at the expense 
of some of their length. The data in both Tables III and IV 
would seem to confirm this because they show that it is the 
very fine, that is the most slender, fractions that play the 
predominant part in the strength of a groundwood sheet. 

The results in Table III are different from those with a well 
beaten chemical pulp, where washing the pulp on a 150-mesh 
screen makes hardly any reduction to the strength factors 
of the test sheets made from it*; the washing merely increases 
the freeness to about the same level as for the unbeaten 
pulp (8). 

Curves (a) in Fig. 1 illustrate the effect on tensile strength 
of blending groundwood fines with groundwood long fibers, 
both fractions being derived from their whole joulyos: Il, Zo 
and 4, No. 1, being the pulp S in Table IV and No. 2, 3, and 4, 
groundwood made in another mill on the same grinders 
but under different grinding conditions. Curves (b) show 
the effects on the tensile strength of a mixture of the whole 
groundwood pulps 2, 3, and 4, with a single unbeaten sulphite. 
Curves (c) show the effect of the fines only from the same 
three pulps, blended with the same sulfite as in curves (b). 

It is evident from this, that the ground wood finesplay 
the predominant part in the strength not only of the ground- 
woods and groundwood mixtures alone, but of the strengths 
when mixed with unbeaten sulfite. In every case the 
quality of the long-fibered fraction has practically no sig- 
nificance. 

In Table IV it will be noticed that the quality of the fines 
as well as their quantity, apparently affect the freeness tests. 
This holds true in general for most groundwood pulps and 
since the fines are shown to be the important constituent of 
groundwood pulp, the use of the freeness test as a means for 
groundwood control has some justification. However, it 
should be emphasized that since fines are the unimportant 

* For example, it was reported by the Division of Forest Products, 
C.S.I.R.O., Melbourne, Australia, at the Ninth Annual Pulp and Paper 
Conference held at Burnie, Tasmania in April, 1948 (Vol. 1, page 155): 
After washing a well beaten bleached sulpite pulp by forming sheets succes- 
sively five times in a British sheet machine, the Canadian Standard freeness 
rose from 118 to 398 ml. but the tear factor remained unchanged and the 


burst and tensile strengths actually rose 2%, showing that the removal of 
the fines merely altered the freeness test. 


Table IV. Properties of Different Proportions of Separated 
Long and Short Fractions of Two Groundwoods 


Pulp & - Pulp P: 
— Mixture, % —~ Free- Ten- Free- Ten- 
‘Short’”: ‘‘Long”’ Bulk, ness, sile, Bulk, ness, sile, 


fibers fibers cc./g. mi. SR m.B.L. Con/ Gs ana Sie ane Bale 


100 0 2.4 16392970 2.4 147 2330 
We U0 = Woo 3560 2/5 162 2380 
80 20 20), 135 3200 2.9 220 1990 
70 30 2.8 223 2870 3.0 260 2130 
60 40 2.9 265 2710 3.2 318 2040 
40 60 Sigs ar Rh 3.4 413 1750 
30 70 3.3 555 ~—- 2000 ae ie bors 
20 80 3.6 se aoe 4.0 735 880 

0 100 4.2 845 500 4.8 862 220 
Whole pulps 243 2700 a 261 1750 


a Short fibers are so fine that a ‘‘negative’’ freeness is indicated: long 
fibers constituted about 37% of the whole pulp separated on a Huruh’s 
apparatus with 66 twill mesh screen. 

100 g./m.? sheets made on special sheet-making machine and with a 
lesser pressure than with the TAPPI standard method. 
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(a) COARSE FRACTION BLENDED 
WITH FINE FRACTION 

DIFFERENT GROUNDWOODS 


WHOLE GROUNOWOODS 
BLENDED WITH A SULPHITE 


2500 


2) 
« SULPHITE 


GROUNDWOOD. FINES ONLY 
BLENDED WITH A SULPHITE - 


300 


SULPHITE 


100. % LONG 
$0 0 % SHORT 


60 80 
40 20 


° 20 

100 80 

EFFECTS OF PULP BLENDS ON TENSILE STRENGTH 
Fig. 1 


constituent of chemical pulps, there is absolutely no valid 
rational basis for using the freeness test with chemical pulps 
as some original instructions for the Canadian Standard 
freeness test tried to make clear, and as the author has since 
repeatedly tried to make clearer. 

It is quite evident also from Table IV that the fines from 
pulp § are decidedly superior. Whether their superiority 
resides in their greater slenderness or in their improved 
fibrillation is not known from the data, but because of the 
“negative” freeness of the entire fines fraction, it is probable 
that it is their slenderness that aids their quality. Also, 
whether it is possible to produce significantly better fibrillated 
fibers by grinding a given species of wood in a different 
way, is difficult to answer without experiments directed 
toward that end. In view of the good results with modern 
refining equipment on groundwood shives, very probably not. 
Better cohesiveness may well reside in a greater fiber length- 
diameter ratio. 

Measurements of both fiber fineness and fiber length with 
suitable modifications of the new TAPPI Standard T 233 m 
and T 234 m, can be obtained in a matter of minutes—just 
a little longer than it takes to make a freeness test. If by 
some manipulation one makes a groundwood with a lower 
freeness, the chances are a little better than even, that the 
slower pulp will be superior. On the other hand if one gets 
a more slender pulp, or a longer pulp of the same slenderness, 
there can be little doubt of having effected an improvement in 
its quality. 

It is presently not possible to contemplate how to change a 
given set of grinding conditions so as to get say, a higher 
burst, unless to remember some change that was found in 
the past to give the desired improvement. However, even 
without any practical experience, it is possible to contem- 
plate how to get a more slender fiber which would give the 
required result. Perhaps as Turner (12) has pointed out, 
we might even take a leaf out of the book of modern practice 
in metal or glass grinding and discard the old-fashioned 
grindstone, employing instead an endless waterproof belt 
coated with a modern abrasive which possibly could be better 
designed to give a finer and longer pulp with a minimum input 
of power. 

With a greater understanding of the relationship between 
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the more fundamental properties of pulp, such as fiber fineness, 
fiber length, cohesiveness, flexibility when wet, and intrinsic 
fiber strength, all the more common properties such as wet- 
ness, burst, tear, bulk, and smoothness should be predictable. 
It is believed that with new testing methods, we have such an 
understanding within our grasp, and if so, it should enable 
marked advances to be made in both the quality and the 
production of mechanical pulps. 
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Sore aS SURE Ci Se 


Panel Discussion: Fundamental 


Concepts 


CHAIRMAN Buastey: earlier in this meeting I introduced 


you to most of the head table. At this time I would like - ;. 


to introduce the moderator of this discussion, which will be 
on the fundamental concepts. I am sure there is really no 
need for an introduction, and that you are all familiar with 
the work of Mr. Gallay. I would ask that, following this 
discussion, any questions that are to be asked, will the 
questioner please state his name, company affiliation, and 
wait until he has the microphone, as this is being recorded. 
It now gives me great pleasure to introduce the moderator 
of this panel discussion, Mr. Gallay, research director, The 
BE. B. Eddy Co., Hull, Quebec—Mr. Gallay. 

Mr. Gatuay: Thank you, Mr. Beasley. Gentlemen, I 
would suggest that we might relax a bit now with the lighter 
side of this afternoon’s program. In ease any of you did not 
know, or might have been intrigued by the question, “What 
sort of character called groundwood a mess at the Poland 
Springs meeting?” Iam very pleased to reveal the answer. 
I plead guilty, willingly and even gladly, to being that 
person. At that meeting, which was held some 3 years ago 
and was the forerunner of the present one, I had the honor 
of being the keynote speaker, a term which you gentlemen 
from the United States will recognize from the field of polities. 
I had some rather strong convictions on the subject, and in 
developing my theme I took occasion to present those convic- 
tions. Since that time, I have had no reason to change my 
stand and one or two points I made then might bear repeti- 
tion on this occasion. 

I called groundwood a mess. I was approached sub- 
sequently by a number of people and was gratified to find that 
this rather drastic term had met with considerable favor and 
even some mild enthusiasm. The only objection which was 
raised was essentially to the effect that groundwood could 
hardly be termed a mess in view of the tremendous production 
of this commodity and its reasonably successful application in 
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paper manufacture. It need hardly be said that implied 
satisfaction on the score of our knowledge of a field is hardly 
a good departure point for further research and development 
in that field. 

Reference was made during an earlier session of this con- 
ference to the imposing list of contributions to the literature in 
the field of mechanical pulp. A classification of this litera- 
ture shows however that the vast majority of the papers 
deal with variables and interdependence of variables in the 
manufacture of groundwood. This is not the sort of knowl- 
edge which will lead to a new avenue of approach and a 
real knowledge of groundwood, but rather one only of ad 
hoc interest to groundwood operators for mild improvement 
in present processes. This is not to deprecate the fine efforts 
of the practical men in the field. Their job is one of day 
to-day operations, to keep up production of a standard 
sufficiently high to run over the paper machine with reason- 
able efficiency. 

The fault lies rather with the programs of research in our 
industry, where in my view we have not seen fit to devote 
time and effort to a well-conceived program of basic resecarh 
on groundwood. Fortunately, this is not universally true, 
and a very few papers in the literature constitute shining 
examples of exceptions to the unhappy general state to which 
I have referred. One of the most outstanding is the classical 
work of Professor Walter Brecht, of the Institut fir Papier- 
fabrikation in Darmstadt. I refer particularly to the contri- 
bution which he made to the 1952 Annual Meeting of the 
Technical Section, CPPA, which really was the base of 
departure for the two papers we heard this afternoon. I 
commend this particular paper of his to your thorough study, 
if you have not already done so. 

For many years, various workers have devoted a great 
deal of attention to the “mechanism of the grinding process,” 
ie. the comminution of wood by the grindstone. This has 
had the avowed goal of reduction in power expenditures 
mainly, with some additional interest in variations in free- 
ness, etc. We are pleased to speak of groundwood fibers 
and tend to forget at times that only rarely do we obtain 
fibers. We produce entities which are actually bits and 
pieces of wood, and we have confused the issue by attempting 
to characterize them in the same fashion as we employ for 
true fibers of relatively uniform cross section. The evaluation 
of these various entitites which constitute groundwood has 
received altogether too little attention. It appears to me to 
be illogical to attempt to improve a material when we have 
little knowledge of what we want in its constituents. There- 
fore, in my view we must study the evaluation of groundwood 
before attempting to elucidate a particular mechanism of 
grinding. Itseems altogether strange that we should attempt 
to effect improvements when we know little of what we are 
trying to accomplish. 

In view of this, I personally am very gratified that the 
mechanical pulping committees of the Canadian Technical 
Section and of TAPPI have devoted a whole session to this 
topic of fundamental concepts of groundwood evaluation. 
I am convinced that it is the most important topic in this 
whole field. 

Let us proceed to the discussion of the afternoon. We 
have a rather unusual panel; a group of individualists might 
be a better term. For example, I very seldom agree with my 
friend Jim Clark. Jim Clark and Boyd Campbell seldom 
agree with each other or, for that matter, with almost any- 
one else. Borje Steenberg has firm views on nearly all 
phases of pulp and paper and he has an uncanny ability of 
backing up those opinions with magnificent logic and rea- 
soning and even rhetoric on occasion. Christian Anker is 
of course an elder statesman in the field of groundwood. 
Allan Robertson is well known to us from his published re- 
searches and we heard from Mr. Herwig earlier this session. 
In preparing for this session in what seemed to be an orderly 
fashion, I wrote to each of these gentlemen suggesting indi- 
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vidual assignments for which they might make themselves 
responsible. I met with a rather lukewarm response. At 
a breakfast meeting this morning, after a further organiza- 
tional attempt had met with equally little success, it was 
settled that we would simply agree to disagree if the occasion 
warranted. We shall therefore start without bias, it is 
hoped, and certainly without specific organization. 

In order to avoid complete confusion, however, I suggest 
that we discuss phases in some semblance of order. Let us 
assume that our groundwood has been made and that shall 
follow its course on the paper machine and its application 
subsequently. We might take a glance at what is involved in 
getting rid of water on the wire and then examine some 
properties of the wet web at the couch and in the press 
section. Then we shall talk about some properties of the 
dry sheet and eventually include something of specific 
applications. I hope that our audience will participate in 
the discussion with the panel. x 

I am going to ask Mr. Campbell to lead off with any com- 
ments he has—Mr. Campbell. ; . 

W. B. Camppeut: We are all supposed to be experts up 
here but I don’t know very much about drainage. I have 
been interested in it for about 30 years, from the point of 
view of freeness which Jim Clark curses. I became interested 
trying to make the freeness tester more usable. I was 
never, at any time, under the misapprehension that freeness 
told the whole story about groundwood or about any other 
pulp. Actually, if you look back at the history of how the 
freeness tests originated you can get some notion of what it is 
all about. The freeness test originated probably before 
there was any such thing as groundwood. The old beater 
man used to (and beater men still do, where there are beaters), 
stick his paw in and grab up a handful of pulp. He feels it 
and squeezes it and sees how the water squeezes out, and, 
maybe, puts some on a blue glass and looks at it, but a great 
part of what he finds is in the feel of it, its slipperiness and, 
particularly, how the water squeezes out. That tells him a 
whole lot:about it. Some people, starting from that point, 
said, “‘Let’s measure how tight you have to squeeze, or how 
this loosing of the water is affected. Can we measure that?” 
Well, the Schopper-Riegler was one of the early testers, and 
the Canadian freeness was a modification of it. Freeness 
testers, all of them, measure essentially, total surface, but 
not exactly because the drainage depends on how tightly the 
pulp packs in the freeness tester, as well as on the total pulp 
surface. So that you have a mixture of two different factors 
there. Unfortunately, as shown by some of Mr. Robertson’s 
work, while any one kind of pulp will give you nearly a 
straight line of freeness against total surface, the straight 
line for one pulp does not agree at all with the straight line 
for another pulp. The slope of the line is just about twice as 
great for sulfite as it is for kraft and considerably more 
than it is for groundwood. That is a confusing factor. 
When it comes to drainage on the paper machine, and that is, 
apparently, what Gallay wants me to talk about, I don’t 
know very much about that, in fact almost nothing. Think- 
ing of newsprint particularly, you put on the machine a lot 
of pulp of which about half disappears through the wire. 
You are only operating on about half of the pulp that goes 
on to the furnish of the machine. The other half that goes 
through the wires, you catch and put back in. It is extra, 
and it goes round and round and gets in the way. But when 
it comes to draining through the wire some of that pulp that 
drains away is just like so much water; it interferes a little 
bit, but not very much, and the net result is that what stays 
on the wire and really affects the drainage is pretty near 
the furnish that stays on the machine. 

Then you have a factor of compressibility. It has been 
shown that the pressure (or the suction, which comes to the 
the same thing), on the wire of the paper machine is related 
to the speed of the machine. Actually, it is very nearly a 
suction equal to the velocity head corresponding to the 
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speed of the wire. So, therefore, the compressibility of the 
pulp must enter into the drainage rate. The compressi- 
bility, as Jim Clark says, is a matter of the fineness of the 
pulp. Robertson’s work shows that there is a factor which, 
at first sight, seems quite contradictory. Whether pulp is 
ground or is beaten, the process is in principle; the same. 
They are both functions of breaking bonds in order to re- 
form them on the paper machine, but Robertson’s work shows 
that in the beating and in the grinding there is a swelling of 
the fibers, and by fiber I don’t mean only the fiber as it is in 
the wood or the fiber that is in the pulp as fibers, but all the 
material. The specific volume in water of the beaten stock is 
considerably greater than the specific volume of cellulose. 
In chemical pulps the swollen volume amounts to three or 
four times normal volume, in groundwood about half of 
that. If you allow for the fact that groundwood is only 
50% cellulose, the dilution by swelling is about the same as 
it is in the chemical pulp. Robertson has shown that the 
swelling, the increase in specific volume, comes about very 
early in the beating. I don’t think you can show that with 
groundwood because you don’t have a chance to get at it in 
quite the same way. Doughty’s work showed that if you 
beat pulp a little bit, and then get a dense sheet by compres- 
sion afterwards, you have very nearly the same effect as if 
you had got that same sheet density by pure beating a 
longer time. However, Robertson’s work shows that the 
strength of the sheet follows the same curve as the specific 
volume if you plot is against total surface. Jim Clark says 
you have got to have it fined. Now, some of that fineness 
may be the fineness due to internal fibrillation which makes for 
that swelling. That is probably why the swelling takes place. 
So, while they are contradictory in one way, they are not in 
another. In either case you get something that can make for 
the greater total surface. 

Mr. Gautay: Thanks very much, Boyd. I think we 
might profitably pursue this matter of freeness just a little 
further. Dr. Clark, in his paper, showed a great scatter 
sort of a diagram, when it was attempted to relate freeness to 
productivity off the machine. I am suggesting—and I am 
going to ask for comment on this—I am suggesting that that is 
because the same freeness can be obtained by an infinity of 
routes. You can have all kinds of mixtures of these ground- 
wood fibers and a great many of them, quite different ground- 
woods, will arrive at the same freeness because of the nature 
of the freeness test. What about that, Jim? 

Mr. Cruark: Yes, I think that is very true. That is why I 
don’t think freeness is any good because you don’t know of 
what it isa measure. Freeness is an over-all measurement of 
many, many things, mostly debris, also flexibility, as my 
friend Boyd just pointed out, and fineness as you pointed out. 
It is so complex that it is impossible to analyze it. When 
we first developed the Britist sheet machine, I believed in the 
freeness-burst-gear system too. But it failed me so often 
that I had to give it up. I am trying to resolve this most 
complex—pulp quality—into more simple parts, and look 
at it under simple factors: length, intrinsic strength, wet 
flexibility, and cohesiveness. These are measurable factors, 
and I think with them firmly in mind we can then get away 
from the maze of complexities that come with drainage 
“one” and drainage “two” [the upsetting results of using] 
different freeness testers and the concepts of “hydration,” 
and so on. The old system is so darned complicated that I 
really think that perhaps only by approaching it from the 
more simple way I have suggested, can we get a picture in 
our minds that is clear enough to use to make progress in 
both the design of grinders and the improvement of the 
pulp. 

Mr. Gatuay: It should, however, be emphasized that the 
concept of freeness has been a very useful one to the industry, 
despite its limitations and particularly despite the misuse 
which has been made of it. Jf a groundwood mill is run in 
much the same way from day to day and the product varies 
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within normal limits, the measurement of freeness provides 
useful results. It seems to me to be obvious that a com- 
parison of machine productivity over a variety of mills all over 
the continent on the basis of groundwood freeness is bound 
to be confusing and even misleading. I wonder whether 


Mr. Robertson would like to add to this discussion of drain- || 


age. 

Mr. Rosertson: You have put me in a rather awkward 
position here. I am gratified at the faith that Mr. Campbell 
has put in the measurement of specific surface and specific 
volume, but I am afraid that I will have to disagree with him 
about the particular usefulness that this has to groundwood 
tests. ‘The measurement of swelling and surface is valuable 
in the evaluation of chemical pulps. With groundwood 
pulps the significance is very much less. I have become a 
disciple of Dr. Klemm’s and Dr. Brecht’s who take care to 
distinguish the effects of flour stuff and slime stiff among the 
fines. Both of these have large specific surfaces. The simple 
measurement in specific surface does not separate these 
things although flour stuff is bad fines and slime stuff is good 
fines and the significance is limited. As far as the measure- 
ment of swelling is concerned, I think it has limited signifi- 
cance here too, particularly in relation to the larger fibers. 
When the wood is ground you still, essentially, have the wood 
structure in the larger particles and I think this shows rel- 
atively little swelling or collapse. 
particles. They have not the freedom to collapse and they 
do not have the freedom to swell. 


in the slime stuff. So, although I am associated with the 
method I feel that I must, in all honesty, express my doubts 


as to its validity in groundwood evaluation if it is applied to _ 


the whole pulp. I make this statement in the belief that the 


proportions and quality of the various groundwood com-_ 


ponents must be determined to evaluate the pulp. 
Mr. STEENBERG: Well, I think we have to remember that 


the process according to which we make groundwood is a 


random process, and in such a random process as trying 
to disintegrate a fibrous material we can, in all probability, 
never hope to get a tree from chipped-off material from these 
fibers. If you try to shorten a classical wooden pencil you 
know how very difficult it is to have all these wood chips 
stick to the pencil, I mean, if you start to shave them off, 
simply because the main work is the one to start to peel off 
one of these chips. Once it has started to peel off there is 
very little energy to take it off completely. Take a piece of 
scotch tape put onto some surface, it is difficult to start it, 
but once you have got the angle, practically no energy is 
needed. So, in that sort of shear process which we have in 
groundwood production and which we, of course, also have, 
when we beat chemical pulp, we are bound to get chips, and 
these chips are, in good mechanical pulp, the main interesting 
thing for the freeness. 
drainage resistance essentially from flour-like products. So 
this means that you can have the same freeness, in one case 
from dry wood flour, in the other case from the long shavings. 
Actually, they are possible to see in the microscope. Rather 


few people have looked at it because you can hardly see | 


them in normal microscopic technique due simply to the fact 
that you don’t look for them and you use, generally, coloring 
techniques and the dyestuffs you use for coloring them 
dissolve or soil them so deeply that you don’t see them. 
If you take a face contrast microscope and look at it without 
any coloring you would be amazed to find curly, horsehair- 
looking material all over in all good sorts of groundwood, 
and this very fine material is the material which is what is 
called schline stock or schline material by Prof. Brecht 
because such a curly, fine material keeps water and, on drying, 
it shrinks which, of course, the flour doesn’t. Now, the 
presence of such curly hair is of no interest, as a matter of 
fact we are not interested in it at all from the drainage point 
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You have rather stiff 
In chemical pulps this ~ 


freedom exists; the fiber can collapse, the fiber can swell. _ 
In groundwood particles this is not the case except, perhaps, — 


In poor groundwood we will get 
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| couchs, 
| pacity maintained at the suction boxes and the suction 


i was the general range. 
| paper machine—between the couch and the first press, at the 
: higher freeness and the higher drainage effect “one,” we had a 


of view, but it will always follow the production of long, 
slender fibers because in taking out a long, slender fiber that 
has to have a fibrillar structure, you cannot take it out alone. 
Tt must, because of the randomness of the process, chip up a 
part of it and, consequently, you will always get a certain 
relation between freeness and the properties of the pulp 
within some reasonable reason. If the pulp is good the 
drainage resistance is due considerably to this fine haired 
material, and that is the explanation for the fact that so many 
groundwood people, I would say practically everybody, 
sticks to the freeness test as a sensible one. It measures 
something that, for fairly good groundwood produced, is 
parallel with existenence of slender fibers, and it also is 
parallel with this slimy, hairy material which can, due to its 
slenderness, shrink and fill up the structure, giving strength 
while flour just fills it out, without giving strength. 

Mr. Gatiay: Thank you, Professor Steenberg. Earlier 
this afternoon, Mr. Herwig made detailed reference to the 
theory of Professor Brecht on drainage. This involves in 
part essentially opposed requirements in the table roll and 
vacuum box sections, insofar as drainage properties are con- 
cerned. There has been some intimation of disagreement 
with this view. I wonder whether you would care to enlarge 
on this, Mr. Herwig, from the point of view of actual findings 
in large-scale practice, and in particular whether it is neces- 
sary to contemplate a compromise in the properties of ground- 
wood in order to obtain optimum results. 

Mr. Herwie: I think I mentioned the essential features of 
drainage effect “one” and drainage effect “two,” but in 
order to clarify that a little bit more I would like to talk 
out of practical experience. We used to have groundwood 
pulps ranging in the freeness of 80 to 90 which would corre- 
spond to a drainage effect “one” of around 1.8 to 1.9. We 
observed a vacuum build-up in our suction box and suction 
couch. In the suction box it was around 8 to 9 in. and in the 
suction couch around 15 to 16 in. After about half a year 
we slowly decreased the freeness. We experienced a drop 
of around 0.5 and the drainage effect went down to around 
1.4 to 1.5. The freeness went down to around 40 to 45 and 
50. At that lower freeness and at that lower drainage effect 
“one,”’ at the same basis weights of the paper produced 
there were no changes in the suction boxes or the suction 
Drainage capacity maintained or the pump ca- 


couch—the increase of the vacuum in the suction box was 
around 12 to 13 in. and in the suction couch, 21, 22 and 23 in. 
Moisture tests at the wet end of the 


/ moisture content around 17 to 18% dry, of the sheet leaving 
_ the couch. After decreasing freeness in drainage effect 
~ “one” to a low level, we had over-dry content of the 
sheet at the couch of about 19.5, 20, and 20.5%. Now 


— << & 


i 


this was definitely before we knocked down the drainage at 
the table roll part. We closed up the sheet at the suction 
boxes or the suction couch would be fed through the higher 
density of the sheet. We obtained a higher speed of the air 
penetrating the sheet into the suction box and a higher ve- 


locity with higher secondary drainage at the couch. We 
_ went so far that we had the drainage effect ‘one’? down to 
' around 1.1, drainage effect “two” up to 2.5, and at this time 
the drainage characteristics reversed, for we went into the 


suction box and suction couch with a rather wet sheet. Due 
to the limitations of the vacuum pumps we just couldn’t 
draw enough air through the sheet and we had a lower over- 


dry content of the sheet after the couch. So, what we 


finally did, we increased the drainage capacity of the machine 


_by putting in a wider suction box and then a new vacuum 


. 


pump of higher capacity. From this time on we ran that 

machine at 1045 f.p.m. Before, we couldn’t get it above 

960 to 970 f.p.m. 
Mr. Gauuay: Thank you very much, Mr. Herwig. I 
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would interpret those remarks as meaning that there was an 
excellent confirmation of the Brecht theory of drainage in 
various parts of the wire. Mr. Campbell, did you want a 
chance at rebuttal of some of the remarks made on drainage 
after you got through? 

Mr. CamMpBeu: Now, Jim Clark has damned freeness, 
because it doesn’t measure any one thing. Now, I think 
that is an improper way of approaching it. Papermaking is 
an art. I don’t believe, at any time, even 50 years from now, 
we will be able to get a number of factors which, put together, 
will describe the groundwood that is being made. I have, 
over the years, acquired a tremendous respect for the art of 
people dealing with any one material day after day. I 
think that our groundwood people know a whole lot more 
about groundwood than they are able to express, or ever 
will be able to express. Freeness tells them some things. 
The blue glass tells them some other things, and by a sort of 
intuition they can relate one to the other and, probably, 
include a whole lot of things that they don’t conciously 
realize. It is something like this. We all recognize a pretty 
face. But if we started to measure the length of nose and 
compare it with the length of nose of somebody else we would 
have some numbers, but the numbers themselves wouldn’t 
mean very much. But we can look at faces and have a 
pretty darned good sense of what is a good-looking girl. 
And I think that papermakers can have a pretty good sense 
of what is good groundwood if they know the freeness and 
have had experience in looking at the pulp under the blue 
glass. Robertson has sort of sold off some of his work, I 
think, unduly. He says that he doesn’t think that the 
groundwood swells very much but I don’t think that he has 
done enough calculating on that. His own figures show 
that the specific volume of the groundwood is something 
more than twice the volume of the wood cells including the 
lumen. You can calculate back from the specific volume of 
the wet wood or dry wood and compare it with his figures for 
specific volume, and his figure works out to be about double 
the specific volume. So I think there is something to be 
said for the plain groundwood man that really looks at things. 

Mr. Gattay: Thank you. It is encouraging to learn 
that data on the swelling of groundwood may be of interest 
in connection with groundwood in parallel with a similar 
relationship in the case of chemical pulps. 

Pror. Brecut: I would like to add a few comments to 
this interesting discussion on drainage. We have continued 
our earlier studies, referred to several times during this 
meeting, particularly with a view to reducing complexities 
to the ultimate. For efficient use on a high-speed news 
machine, the groundwood must have a high proportion of 
long, slender, flexible fibers. This, however, is quite in- 
sufficient for characterization. There must also be included 
the correct quality of fines, i.e. slire material, and the 
importance of this fraction can hardly be overemphasized. 

In the meantime, we have developed what would appear 
to be a very simple method for the evaluation of drainage 
characteristics. This involves essentially the measurement 
of the air porosity of the wet web. We have found that the 
specific surface of the slime material is many-fold that of the 
groundwood as a whole, and is also far greater than that 
of the flour material. It would appear from our work 
thus far that the air porosity of the wet web will reflect 
essentially a composite of all the factors which have been 
mentioned in this discussion. In addition to the proportion 
of slime material, the compressibility of the wet web is also 
included in such a measurement. This very simple pro- 
cedure obviously offers a very rapid test for the quality of 
groundwood. ‘This evaluation has already had an instance 
of verification on a commercial scale. In this case, it was 
shown that we could extend the evaluation to the screen 
room and we were in fact able to predict within an accuracy 
of +10% the power consumption during screening. In 
this work, the governing factors again were the proportions 


209 A 


of long, slender, flexible fibers and of correct quality of slime 
material. 

Mr. Gatnay: Thank you, Professor Brecht. I have one 
query on your very intriguing concept of the use of air 
porosity for pulp evaluation. I presume that this test would 
be very sensitive to the moisture content of the wet web 
just as in the case of wet web strength and stretch. 

Pror Brecut: Yes, it certainly is. It is essential to 
measure the moisture content in addition to the wet web 
strength. 

Mr. Crark: Would you not agree with me that air 
porosity of the wet sheet or rather a damp pad of pulp, would 
primarily be a measurement of two factors. The amount of 
fines, perhaps, is the minor one, and the major one, the wet 
flexibility of those fibers or, as we have tried to point out to- 
day, their slenderness. 

Pror. Brecut: That is quite true, and I have not been 
able to separate these two factors and make a distinction 
between them. 

Mr. Cuark: Well, you can, of course, on a classifier, 
measure the amount of fines separately. Would you not, 
also, agree with me that the drainage “one” is almost, pri- 
marily, a function of the amount of debris in the pulp? 
Because, if you have a pulp and put in 2 or 3 tablespoons of 
white water drainage “one” goes away up; it takes much 
longer to drain. All you are doing is adding a little more 
fine flour. From many experiments it seems clear that the 
drainage time of making a sheet almost wholly depends on 
the fine material or debris present and then, I think, the 
drainage “two” that we were talking about, depends partly 
on the amount of this fine material but still more on the very 
important factor of slenderness of the fibers which causes a 
more or less densely packed pad. 

Pror. Brecut: I agree, but I have no proof for the first 
point which you made. The measurements which we made 
involved the method which Mr. Herwig has described, but we 
had accompanying data on a paper machine. Since the 
latter was relatively slow, we were able to determine the 
solids content of the web just prior to the first suction box. 
There was a definite correlation between this solids content 
and the data we obtained from my Fig. Al, to which you 
referred. I have no information, however, on the relative 
roles played by these two individual factors. 

Mr. Gatuay: While Prof. Brecht has the microphone, 
would anyone like to question him on any of these points? 
Mr. Atack, would you like to ask a question of Professor 
Brecht? 

Mr. Aracx: I don’t think that we should overlook the 
fact that it is just as necessary to qualify the term groundwood 
“fines” as it is to qualify the term groundwood “fibers.” 
The very beautiful electron micrographs of beaten chemical 
pulps which have been obtained by H. W. Emerton and his 
colleagues indicate that some of the fine material is not fibrillar 
in nature at all, but is in the form of membranes (Emerton, 
H. W. Watts, J., Amboss, K., and Simpson, A., B.P. & B.M.A. 
Report RA/T/38, July, 1954). This is supported by similar 
studies on the phase contrast microscope (Van Nederveen, 
G., and Isings, J., Tappi 37, No. 3: 108 (1954)). 

Since the last International Mechanical Pulping Confer- 
ence at Poland Springs we have had an opportunity to ex- 
amine samples of groundwood fines, which contained pre- 
dominantly “flour stuff” and “slime stuff,” on the scanning 
electron microscope. These samples were kindly provided by 
K. H. Klemm. Several impartial observers attempted to 
pick out any significant differences in geometry between the 
two samples without success. Since these samples were 
freeze dried it was a little surprising to learn from Professor 
Steenberg that such differences may easily be detected in the 
phase contrast microscope. 

My final point is directed to Professor Brecht and Mr. 
Robertson and deals with the measurement and significance 
of the surface area of groundwood fines. I wish to ask Pro- 
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fessor Brecht whether he attaches any significance to the dif- 
ferences in surface area of the “slime” and “flour” fractions 
he obtained using the permeability method. I gather that 
these measurements are particularly difficult to make on 
fines samples in view of the plugging which occurs. More- 
over, the results may be a little difficult to interpret. Mr. 
Robertson has stated that in his opinion surface area measure- 
ments on groundwood fines are of little importance. Perhaps 
he would care to qualify this statement. 

Mr. Sreenserc: To Mr. Atack I would like to say that I 
understand his point of view. When I first read the Brecht 
paper on “slime stuff” I had a very strong feeling of wishful 
thinking, partly because Brecht was not able to show a photo- 
graph of the material but only a drawing and partly because 
he attributed such great importance to a small fraction of the 
stock, a fraction so small that it was overlooked by others. 
Ihave changed my mind. Today I know that it is practically 
impossible to see this material in an ordinary microscope, 
while it is easily seen in a phase-contrast microscope. It 
changes its appearance considerably on drying and conse- 
quently would look different in an electron microscope, where 
it is studied under vacuum. With anew type of fractionation 
device in my laboratory we can separate this material on a 
large scale, not only from groundwood but also from beaten 


chemical pulps. We can do it on pound scale and at least — 


as far as chemical pulps are concerned, the material is prac- 


tically completely free from fibers or fragments. I will be | 
happy to send you a batch and you will find that it contains - 


thin membranes and fibrillar material. Electron microscope 


investigations indicate that this curly fibrillar material may | 
originate from all parts of the cell wall. When fibrous ~ 


material like wood or pulp is subjected to forces which may 


cause fibrillation it is very improbable already from pure © 


chance considerations that the peeling-off action will stop 
before the fibril has become completely removed. When 
fibers appear fibrillated it is consequently necessary that in 
the stuff should be present a much larger amount of free 
fibrills than those seen attached to the fibers. 


with fibrillation of fibers. 
Mr. Gatuay: Now, what about the second question? 
Professor Brecht, would you like to add anything to this state- 


ment about the interference in that surface area measurement — | 


from the point of view of plugging, using the Mason-Robertson 
technique? 

Pror. Brecut: We had hoped that by measuring the 
specific surface of the whole groundwood and also the specific 
surface of the fibrous portion, i.e., that part retained on 200- 
mesh, the difference between these might give the specific 
surface of the slime material portion of the fines. We did not 
succeed in this endeavor. The reason I believe lies in the 
method used for measurement of these specific surfaces. 
Such a method simply cannot be used for both a very wet or 
slow material such as the slime and still be useful for the flour 
material. This is simply not possible. The same form figure 
in the equation cannot be used for such highly different stocks 
and this I believe accounts for the lack of success we experi- 
enced jn our work. For this reason, we are now trying out 
air porosity of the sheet instead. 

Mr. Gauuay: Thank you very much Prof. Brecht. 
coming to the third question asked of Mr. Robertson, I 
would like to make one remark. In connection with nomen- 
clature, I objected to the term ‘‘fibers,’’ and Mr. Atack was 
quite right in that this must be extended to fines also. One 
matter has concerned me in this connection. Flour material 
belongs in the fines grouping; it is not a fiber by the ordinary 
definition of a fiber. A fiber depicts a material whose length 
is much greater than its crosssection. The flour would appear 
to be bits of entangled debris. In the case of the slime stuff, 
where does one draw the line between fines and fiber? Why 


pick on 200-mesh or any other specific figure? At what — 


point in size do we draw a distinction between a big boy and 
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It is remark- 
able that this point is generally not stressed in papers dealing — 


Tappi — 


a little boy? I presume that we actually have the complete 
tange of lengths from the whole fiber down to the slime. Par- 
ticularly in view of the fact that various people do not even 
pick the same artibrary cut-off point I, wish to emphasize the 
possible loss of perspective involved in these distinctions. 
Now would you like to continue, Mr, Robertson, with your 
answer to the third question from Mr. Atack? 

Mr. Rosertson: My argument about the measurement of 
specific surface of the pulp not being important because it 
couldn’t distinguish flour stuff from slime stuff was simply 
make on the basis of the consideration that these two substan- 
ces are finely divided and logically, therefore, they both have a 
very large specific surface. We haven’t gotten as far as 
Professor Brecht in separating the two and trying to measure 
| them. The thought was simply that they are both fine 
1 materials and the method of measuring the surface area of 
} the whole pulp does not distinguish them. 

Mr. Gaunay: Thank you. Mr. Clark would like to have 

» another word on the subject. 
| Mr. Cuarx: I would like to comment on this difficulty that 
| has already been mentioned, about the difficulty of getting an 
appropriate constant when you are measuring the specific 
) surface in accordance with the porosity method using the 

Kozeny equation. I wonder if we shouldn’t just realize 

that a result may be a mathematical figment, in some in- 
} stances, unless we know the proper constant to use. But 

the point I would like to make is this. Why get things so 
‘ complicated with terms like “flour” and “fine stuff,” in 
j either German or in English when, after all, what we are 
| talking about is only differences in the ratio of length to 
diameter. My plea is, don’t let us talk about such difficult 
| things. The “slime stuff” is merely hairlike fines, long fines, 
) and the “flour” is short fines. So if we know the ratio of the 
| length to diameter, on a weighted average basis I think we 
» can simplify the matter. 
' Mk. Gatuay: Professor Brecht pointed out in his major 
paper in 1952, if I remember correctly, that the axis ratio was 
actually the major item of difference between flour material 
and slime material. Is that correct? 
| ror. Brecur: I regret that I cannot agree with Mr. 
} Clark. I believe that there is a profound difference in the 
properties of these two components. The fines, in my view, 
) are not simply composed of flour material and slime material 
/ with gradations from one to the other. The properties con- 
| ferred on the sheet by these two form components are, aS we 
have shown, entirely different. They can be separated from 
each other readily by sedimentation methods. The addition 
/of the flour material to a stock results in a degradation of all 
‘Strength properties. On the other hand, the judicious addi- 
‘tion of slime material enhances strength properties hand- 
‘somely. It is obvious then why we are convinced that we 
must have a means of measurement of these two form com- 
‘ponents separately. If these two components differed only 
‘in dimensions, we would have little or no interest in distin- 
-guishing between them. 
' Mr. Crarx: But I don’t think we disagree at all. I 
agree with your statement of the effects. All I am asking is 
that you agree with me that the “flour stuff” is short, fine 
material, the “slime stuff” is a long fine material, and we can 
explain the differences. The differences are profound I agree 
with you, but they reside in the differences in dimensions 
of those elementary particles. 

Pror. Brecut: I do not agree. I believe that the swelling 
properties of these two components are quite different, as are 
the general colloidal properties. 

_ Mr. Crark: They are both all wood substance. 

Pror. Brecut: Dimensional differences form only a small 
oart of the consideration. 

Mr. Crarx: Well, what else is there? They are wood 
_ Pror. Brecur: Obviously. But consider the difference in 
she following light. In order to prepare quantities of flour 
naterial for investigation, we had to use dry wood and very 
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intensive high pressure grinding. The dust thus produced, 
when further comminuted, resembled flour material closely. 
On the other hand, for the preparation of large proportions 
of slime material, we had to start with very moist wood and 
carry out our grinding at low speed under low pressure. On 
removal of long fibers from this stock, we obtained an en- 
tirely different type of material to the previous flour. We 
produced slime material with vastly different properties. 
Perhaps, I do not understand the point you are making. 

Mr. Cuarx: No. That isthe point. I maintain that they 
are the same substance and it is merely a matter of their 
dimensions, and you say they are different: we have an 
honest point of disagreement there. Some day, perhaps with 
an electron microscope, this matter can be resolved. I say 
they are both wood. One is long and fine and the other is 
short and fine. 

Mr. Gatuay: Thank you, Professor Brecht. Other 
factors should be considered aside from size and distribution 
of fiber entities. The chemical effect of heat produced 
during grinding on lignin and other organic constituents of the 
wood might produce varying results among these fractions, 
leading to differences in the surface properties discussed by 
Professor Brecht. These are important matters in addition 
to purely dimensional considerations. 

Mavune Hroo: I was thinking one of the things that could 
enter into this hydrogen bonding is one thing. It could be 
wood. But you could have various degrees of hydrogen 
bonding with different fibers, I believe. 

Mr. Gatuay: Well, I propose that we talk about hydrogen 
bonding under another topic in a few moments. Would you 
hold your question until then? 

Mr. Campse.u: I would like to point out to Jim Clark that 
there is no such thing as just wood, even in the single fiber. 
There is considerable difference in the amount of lignin in the 
different layers of the fiber and, as regards what Professor 
Brett says, I think he is quite right. When you grind up the 
dry wood you do get little chunks of the original fibers, be- 
cause those little chunks are held together by the original 
hydrogen bonding, which we are going to talk about sometime 
later. But when you grind it under gentle conditions it 
corresponds to what, in beating, is termed “wet? beating, 
where you tease out the actual fibrils of the fibrous structure, 
and that teased-out fibril mass constitutes the “slime stuff” 
of Mr. Brecht’s, and that is the stuff that is pretty effective 
in bonding the sheet together when you actually make the 
paper of it. 

Mr. Gatnay: Now we appear to have progressed to a wet 
web containing about 20% solids. We are intensely inter- 
ested in the strength and stretch of the web at this stage, and 
as a matter of fact this interest retains considerable magni- 
tude even at the much higher solids contents in the press 
section. Ip my own laboratory, several years ago, we in- 
vestigated the physical properties of webs containing as low 
as 7% solids, i.e., corresponding to a web well back on the 
wire. Since that time, Mason and Robertson have investi- 
gated the situation at still much lower solids contents. We 
had speculated that some residium of this structure should be 
retained even in fiber suspensions. I would like to ask Mr. 
Robertson to comment on his work. 

Mr. Roserrson: Mr. Herwig has already introduced the 
subject of wet web strength and its importance is obvious. 
needn’t elaborate on that. His paper has shown a very 
remarkable intercorrelation between drainage and wet 
strength. I think, however, that we probably have to look 
at the problem of wet strength a little more fundamentally. 
Mr. Herwig’s method would be, presumably, an excellent 
control method but when we come to evaluating groundwoods 
which are made by different processes, for example ground- 
woods based upon refiners or groundwoods based upon such 
techniques as Mr. Bersano described this morning, or when 
we are evaluating different wood species, we need a little more 
information as to how this wet strength originates and de- 
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velops. May I remind you that the structure of the web at 
the couch is a three-phase system. It consists of fiber, water, 
and air, and the strength of this web depends upon several 
factors. One is fiber entanglement; another is the surface 
tension of the liquid; another is the interfiber friction 
forces, the frictional resistance to sliding of fibers over one 
another and, finally, bulk and per cent solids content. The 
bulk and per cent solids content, of course, are simply mea- 
sures, in another way, of the fiber-water-air ratio. The 
latter two, bulk and per cent solids content, depend upon the 
drainage characteristics as Mr. Herwig has pointed out and 
upon the compressibility and springback of the web on the 
wire due to the drainage forces involved. Mr. Herwig has 
produced high significance limits for the relationship of his 
drainage properties with wet web strength and with the effi- 
ciency of the paper machine. If, by any chance, these things 
should fall below the 99% level, one might look back at the 
other elements involved, not bulk and not per cent dry con- 
tent, but fiber entanglement and the interfiber friction forces, 
and for this purpose I would like to present a small test which 
was devised in another connection, but which might be useful 
here in interpreting the effects of fiber entanglement and inter- 
fiber friction forces as they affect wet-web strength. The 
test I am referring to is the network strength test, and the 
apparatus is indicated in the first slide. We have, on the 
right hand side of the diagram, a very simple small circulating 
system which consists of a vessel containing a quantity of 
fibers, and these fibers are circulated, by means of the pump 
shown, through a piece of rubber tubing and a glass tube. 
The dimensions of the glass tube are something between 1/2 
and %/, in. diam. and, perhaps, 15 to 20 in. in length. This 
pulp is circulated as rapidly as possible by the pump without 
entraining air and then the circulation is abruptly stopped by 
pinching off the rubber tubing. Thus a highly dispersed pulp 
suspension is suddenly arrested in the system, and in our 
glass tube we have a uniform distribution of fibers. We then 
remove this test tube from the circulation system and we sus- 
pend it in the top of another tube, as shown in diagram B, 
which is somewhat larger and is filled with water. The level 
of the pulp suspension is allowed to fall to the level of the water 
in the large outside tube, and this initial condition having been 
realized, we allow water to drain at a constant rate from the 
whole apparatus by moving down a constant level device. 
That is, water is drawn from the large outside tube and the 
pulp suspension from the inside tube flows out into the sur- 
rounding water at the same velocity at which the water is 
moving. Under these conditions, and at consistencies any- 
where from 0.3% up, this pulp which flows out will form a 
pendant flock at the end of the tube and as the drainage con- 
tinues, the pendant flock will grow in length until it can no 
longer support its own buoyed weight and the flock will 
break off and fall to the bottom of the tube. The measure- 
ment of the breaking length of the flock is a measure of the 
entanglement of the fibers and the interfiber frictional forces, 
quite apart from any drainage characteristics or any surface 
tension effects. The second slide shows some photographs 
which we have of the flock forming at the end of the tube and 
the flock breaking off. The outside tube is shown with the 
inner tube suspended in it; the water and the flock are moving 
down because we are draining water from the bottom of the 
apparatus, the pendant flock grows in length and finally 
breaks off. Now this, of course, is a test which evaluates 
several things in combination. It evaluates fiber fineness, 
fiber length, wet flexibility, and frictional interfiber forces. 
I offer this test although we have not yet proved it to be of 
any value as a control method, because we don’t have any 
facilities for evaluating running quality of pulps. At least 
it is a corrolary of Herwig’s and Brecht’s method in that it 
looks at different factors affecting wet web strength and at 
most, since all these factors seem to be interrelated, it might 
possibly, if someone would prove it for me, be a control 
method of pulp quality. 
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Mr. Gaupay: Thank you, Mr. Robertson. This ingenious 


technique is an intriguing one, and will undoubtedly be of | 


ereat assistance in filling in an important gap in the whole 
spectrum of strength development in paper. 
like to make one specific point in this connection. It seems 
to me to be of considerable importance to include a surface 
effect at very low solids contents, which may play an 
important part in wet web strengths and in flocculation of 
suspensions, as well as offering a continuity leading eventually 
to bonding. 

Mr. Cuark: You are talking about fibrillation? 

Mr. Gauuay: No, no, definitely not fibrillation! I am 
speaking about surface characteristics which, according to 
our present concept of interfiber bonding, must be available. 
It must be borne in mind that we do not change the surface 
of the fiber on the paper machine as we remove water and 
attain a higher and higher concentration of solids. Whatever 
chemical and physical properties we have available for 
bonding are there in the early stages on the paper machine, 


and it appears to me to be entirely logical to regard these | 
characteristics as capable of exerting very appreciable effects || 


even where the pulp consistency is very low. 
Quzstion: Are you talking about interfacial tension? 
Mr. Gaunay: No, lam not talking about interfacial tension 
as such. Let me put it this way. I assume we are all in 
agreement that for eventual bonding during the later stages 


of drying, we require exposed hydroxyl groups which will be 
brought into sufficiently close juxtaposition to effect inter-_ 


fiber bonding on drying. These hydrophilic centers must 
also be available in a suspension having 0.5% concentration — 


of pulp, or at any other concentration. What I am strongly | 


suggesting is that we take into account the possible interplay — 
between such groupings when brought into mild contact 
without the strong forces eventually exerted by surface 
tension during actual bonding. This type of adhesion re- 
sulting from an appreciable amount of what may be termed 
tackiness on the fiber surfaces will contribute materially te_ 
the strength of wet webs. The same sort of reasoning is 


applicable to flocculation as well where, in addition to purely | 
physical entanglement, an interfiber adhesion would add | 
materially to the tendency to flocculate at low suspension - 


concentrations. 


This whole subject of wet web strength is open generally Hl 


for discussion. 


Mr. Mayer (Oxford Paper Co.): I would like to clear up a | 
point regarding Mr. Herwig’s work. He employed Becht’s } 
original wet web strength evaluation technique. Brecht |} 
formed handsheets on a Rapid-Koethen sheet mold and sub- | 
jected them to a fixed drainage schedule by means of a positive »| 
displacement sump pump. The moisture content of the wet || 
pad was assumed to be an index to the drainage characteristics §} 
of the pulp. The wet web strength of the specimen was : 
determined at the moisture content produced by the appar- + 


atus. The strength of course varies significantly with the 
moisture content. 


Brecht’s technique, however, resulted in wet handsheets 4 


whose solids content increased as the freeness of the pulp was | 
decreased. That result is more or less contrary to intuitive | 
thinking and contrary to papermaking experience. 

Later on a Scandinavian investigator, Nordman, used a4 
traveling suction box underneath his sheet mold wire. His= 
results contradicted Brecht’s, that is, he obtained lowest! 
solids with slow stock. This is highly significant to me. | 
because the traveling suction box device should be more’ 
related to a paper machine than a stationary sheet mold. 
Brecht may have obtained low solids content for the free: 
sheets, because the droplets of water hanging underneath: 
the septum were sucked back into the sheet thereby increasing: 
the moisture content of the sample. Nordman’s apparatus, 
probably doctored those droplets off from underneath the: 
wire. | 
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I would however || 


ee Gauay: Professor Brecht, would you like to answer 
at? 

Pror. Brecut: I can answer that directly. Mr. Nordman 
was kind enough to give me permission to build his apparatus. 
He is quite right and we were wrong in our earlier work. 
His apparatus and the results obtained with it are much more 
closely related to the conditions on the paper machine than 
the method we had used previously. I have no doubt on 
this point. We published this about a year ago and gave our 
findings and interpretations in detail. Mr. Nordman has 
done very fine work in developing his excellent apparatus. 

Mr. Mayer: That brings up the item: how did Mr. 
Herwig do his work? Did you follow the original Brecht 
technique throughout? That is, did you allow the sheet 
moisture content to level off at the natural value just using 
the suction pump of the rapid Koethen sheet mold? 

Mr. Herwie: We did not doctor the water off. 

Mr. Mayer: I would also like to know if you used the 
natural moisture contents when performing the wet strength 
test. 

Mr. Herwie: Yes, I did. 

Mr. Mayer: That puts a little different complexion on 
your results as far as I am concerned. I am very interested 
in this and I am glad that you obtained a good correlation 
between your wet web strength rests and paper machine 
efficiency but I will be suspicious of the results as long as 
10-day moving averages are involved. Another subject I 
would like to bring up. We have here been complaining 
about the Canadian Standard freeness tester, how insensitive 
it is, how freeness data fail to correlate with operating ex- 
perience, etc. I believe most of us will agree that it is quite 
useful when employed on a given pulp or a furnish of 
relatively fixed composition. It is well known that it lacks 
sensitivity in the low freeness range (below 100 ml.) and that 
is because it will give readings approaching zero. A zero 
“freeness” is a meaningless figure. We have, by the way, 
obtained zero freeness pulps in the laboratory. On the other 
hand, the instrument is hypersensitive, numerically, in the 
free range. 

We have obtained excellent correlations between the free- 
ness and Gartshore drainage time or TAPPI drainage time of 
a given type of pulp refined to various freeness levels. We 
have also obtained very good correlations between ground- 
woods of various freenesses and their specific filtration 
resistance, as determined by an apparatus modeled after the 
one at The Institute of Paper Chemistry. So the Canadian 
freeness tester is not completely worthless. 

For those who do not like the Canadian freeness tester I 
would like to point out that a suitable substitute is available, 
the TAPPI sheet mold. We know, for example, that a 
sulphite and a groundwood pulp with equal and low Canadian 
freeness do not behave similarly on a paper machine The 
sulphite is slower in practice. The TAPPI drainage time 
of these two pulps reflects this difference correctly, and in my 
estimation, adequately for control purposes. TAPPI drain- 
age is, however, relatively insensitive in the free range. This 
could be overcome when necessary, and I do not believe this 
would often be the case, by employing higher basis weight. 
The TAPPI drainage time has the additional advantage of 
(1) not being subject to high “wire” losses, such as often occur 
in the freeness tester, and (2) there is no ‘“‘zero”’ limit. to its 
description of slowness, and (3) the pressure drop across 
the pad is greater than in the case of the freeness tester. The 
instrument will therefore more readily pick up differences in 
pad compressibility. 

A previous speaker mentioned his interest in handsheet 
porosity. The porosity of a dry sheet correlates very well 
with the TAPPI drainage time, indicating that the wet pad 
porosity plays a very large part in determining the dry pad 
porosity. Maybe we ought to simplify our speculations 
instead of making them more complex. We are always 
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pulling water through a sheet no matter which drainage 
testing device we use, so how much differentiation can one 
hope to obtain by using similar experimental techniques? 
Maybe passing water through a sheet is very similar to 
passing air through a sheet. That brings up the next con- 
sideration: how much does a wet fiber assembly change upon 
drying? That is, what is the realignment of fibers? I have 
tried to observe this under the microscope by drying very 
thin handsheets on the microscope stage and I failed to detect 
large changes in structure, even with respect to fibril arrange- 
ment. I am a little disturbed about it because it doesn’t fit 
preconceived notions, but I think there is a great simplification 
to be accomplished here, rather than a complication. The 
dry sheet reflects in many, many characteristics, the wet 
sheet behavior and structure. 

Mr. Gatiay: Thank you very much. I would like to have 
a look at the Brecht theory of limiting state or saturation for a 
moment, because we should have a look at the importance of 
what happens when you put in an admixture of chemical pulps 
with groundwood, and I know that some of you people were 
terribly surprised when Professor Brecht came out with the 
result that under certain conditions the addition of more sul- 
fite, let us say, to the newsprint furnish, resulted in a lower 
wet web strength, and this is explained in this very pretty 
theory of saturation. In other words, getting the maximum 
wet density in the sheet is very much like getting some little 
stones in with some big ones in an aggregate. Any comments 
on this business of saturation in the wet state, so that you 
won’t have a definite mixture, depending, of course, on the 
properties of the longer fibers and depending on the properties 
of the shorter fibers that you are going to put into this mix- 
ture? 

Mr. Brrsano: I want to point out a fact that the eval- 
tion of groundwood alone is not sufficient. As you say, it is 
the mixing of sulfite and groundwood that we must eval- 
uate. We want to make good paper and not good ground- 
wood. Now, in my opinion about drainage, what happens 
on the wire is that owing to the very high suction you have 
from the table rolls in the first part of the paper machine, in a 
high-speed machine, there is a velocity of water going 
through the wire and owing to the lower mass of the fines, they 
tend to be transported more easily than the rest of the stock. 
Part of it goes into the white water and part form a vey thin 
film on the wire surface. Now, when this thin film is formed 
the quantity of water passes through that film is constant no 
matter which suction you have or what pressure you have. 
We have made tests that when a thin film of fines is formed 
you can increase the hydraulic pressure or you can have a 
higher suction but the velocity of passage of the water through 
the film is always the same. So, in the first part of the wire 
you have this thin film and on top of it you have a suspension 
of sulfite and groundwood, and that takes a very long time to 
drain, and when you apply more suction to the vacuum boxes 
or the suction couch, what happens? The only thing you do is 
that that film is marked by the wire and you have wire marks 
and at the same time the water on top of that film carryig the 
rest of the fibers tends to make streaks in the sheet formation. 
Now, in my opinion, what would be desirable to achieve would 
be to see some way of evaluating how much of those fines go 
immediately in contact with the wire. Asa matter of fact we 
have made some tests on a normal newsprint sheet. We ex- 
pected to have less fines on the wire side and that was not 
true. There are more fines on the wire side and less on the top 
side under certain conditions, and in that case we had trouble. 
The groundwood we must obtain in my opinion, for ground- 
wood is something that, even if they are fines, and I believe 
Mr. Clark is right, provided they are long and fine, is alright, if 
they stick to the sulfite and the other fibers so that you have 
a thickening on the wire and not a division of fibers because, in 
that case you will have a combined sheet, one of much higher 
density on the wire side, and one of light density on the top 
side. 
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Mr. Gatuay: Thank you very much, Mr. Bersano. Any 
further comments on this wet web strength? I have an in- 
teresting, very brief question from Mr. Yankowski of Kim- 
berly-Clark Corp., where he asks, “With the advent of the 
pick-up felt is the wet strength test important?” Now, I 
don’t know enough about the pick-up felt and its effect to 
know whether you are entirely out of the woods with all 
strength factors on the paper machine. 

Mr. Yanxowski: Pick-up felts allow you to run well with 
lower wet strength finishes. Is is known that southern pine 
groundwood has a much lower wet strength than northern 
spruce groundwood. Actually, when you make a kraft and 
southern pine groundwood mixture the wet strength of that is 
lower than northern groundwood and kraft or sulfite and yet 
the finished sheet of southern newsprint is a stronger sheet 
than the northern sheet, that is the Canadian sheet. 

Mr. Cuark: I think we must agree, without any question of 
contradiction, that the wet strength of the sheet of moist 
paper depends, primarily, on two things, first of all on slender- 
ness, fineness, or wet flexibility; southern pine pulp is much 
coarser than northern pine and poplar. The second important 
thing is fiber length but after having enough length for a 
given diameter then you don’t need much more. Surface 
tensions effects hold the wet fibers together. With a thick 
sheet where several fibers fibers together make up its thickness 
then the effect of slenderness is not quite so important so you 
might then have length as the main factor. May I just take a 
moment to admit to Mr. Brecht that in our discussion I may 
have given an unfair picture. “Slime stuff” very likely has 
more cellulose in its content than the “flour” but that still 
doesn’t disturb the thesis that their cohesiveness is very likely 
the same whether the one contains a little more cellulose or 
more lignin. They are both new wood. 

Mr. Gauuay: So much for wet web strength. Let us as- 
sume that we have all these fibers set in the web and dried. 
How much resistance have we to stresses and through what 
mechanism does this resistance to failure through stresses 
arise? With chemical pulps, we speak of bonding and of 
frictional resistance to fiber separation, as well as of the 
strength of the fibers themselves. We have virtually all of the 
wood substance available in groundwood, but is the situation 
different here? Are the hemicelluloses, or more directly, free 
hydrophilic groups available on the fiber surfaces for bonding, 
or are they buried in lignin? We know that the entities of 
which groundwood is composed are far less flexible and supple 
than fibers of chemical pulp so that frictional resistance to 
failure will be less. Insofar as bonding is concerned, should 
we speak of a hot melt bonding of lignin or hydrogen bonding 
through carbohydrates. I wonder whether Mr. Clark would 
like to comment. 

Mr. Cuark: Mr. Gallay, that is a dangerous question be- 
cause I am going to start right off by saying that as I get older 
I get more and more convinced, that the fibrage theory that 
James Strachan stressed first in 1926 is getting, to my mind, to 
seem more and more correct. If you will bear with me, and 
this is where he was misunderstood, fibrillation starts with 
visible fibrils, in the microscope, then microfibrilis that are 
visible only in the electron microscope down to micellar bun- 
dles and, further on, down to cellulose molecules. Now, in 
the case of chemical pulps, when you beat them you get a 
whole miniature tree from fibrils that you can see in the micro- 
scope away down and then, on each of the tiny twigs, you have 
the cellulose molecules sticking out. In the case of ground- 
wood, because of the lignin present, you can’t branch the ele- 
mentary tracheid or fiber out into this miniature tree, and the 
surfaces produced are much smoother. In that respect they 
are more akin to glass fibers with which Mr. Gallay has 
worked and published a lot of interesting work. The same 
ultimate bonding mechanism is in«play. In the case of a 
chemical pulp we have a well-branched Christmas tree affair 
with the possibility of interwinding the macro and micro 
fibrils and finally the cellulose and hemicellulose molecules. In 
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the case of groundwood you don’t have so many macro and 
especially micro fibrils and semidetached molecules. It is 
more than a question of more surface properties with adjacent 
molecules of semidissolved cellulose and hemicellulosic ma- 
terials, hydroxyl groups form hydrogen bonds, and my thesis 
this afternoon pointed out that because in groundwood we 
can’t get proper macro and micro fibrillation the question of 
fiber slenderness, or fineness, becomes more and more and 
more important, because the only way we can get bonding 
with these poorly fibrillated fibers one to the other is the flexi- 
bility that enables their being pressed together by surface 
tension and ultimately getting the hydrogen bonds to form as 
the water departs. 

Mr. Gattay: I am not sure that I obtained a clear-cut an- 
swer to my question as to whether hydroxyl groups were ac- 
tually available for this purpose in groundwood. 

Mr. Cuark: They are on any hydrophilic surface which 
has been in moist atmosphere. 

Mr. Gattay: You do not think that they would be covered 
up by lignin and rendered unavailable? 

Mr. CuarK: No, they are too small to be covered up. I 
think they are on the cellulose surfaces sticking out of the lig- 
nin. I think that anything that you can wet has hydroxyl 
groups on the surface. Those are the ones that bind the sur- 
faces of glass fibers together. 

Mr. Gatuay: Yes. I don’t disagree but wanted to get 
your opinion. Mr. Campbell, would you like to comment on 
this matter? 2 

Mr. Camppetu: It seems to me that in the case of all papers 
we have to have bonding, and that bonding is hydrogen bond- 
ing. In the case of the groundwood, having a certain amount 
of lignin, most of the lignin is on the outside of the fiber. 
Once you break through and begin to fibrillate, especially if 
you do as Mr. Brecht says and work it so as to tease out the 
fibrils, I think you can get good, effective fibrillation with 
groundwood. And the cellulose of the groundwood is the 
part that does the bonding. Now that is pure guesswork, but 
I think it is reasonably well founded. But in the case of the 
groundwood you only have half as much cellulose available 
per unit of surface as you have in the chemical pulps. The 
great big trouble of all papermaking is that when we come to 
reform the bonds that we have broken in beating or grinding, 
it is a very haphazard performance and a great many of the 
bonds are completely useless. The only kind of bond that is 
really effective in producing strength is where a fiber, and by 
fiber I mean any piece of material that is long and slender, is 
bonded somewhere near each end to two other fibers. A 
bond that is formed singly, leaving the rest of the fibers 
sticking out, or a bond that amounts to a little, wee bit of cel- 
lulose sticking to an already existent fiber, is not effective at all. 
We have got to do a lot of studying of how we can improve 
bonding in formation, if it is possible. I don’t know whether 
it is possible. But as it is now, we jam a whole lot of fibers 
together, we spread the fibers out in a suspension on the — 
wire, we drain off as much water as we can, we press out as 
much as we can, and then we dry the rest, and bonding takes 
place, probably nearly 100% efficient in the sense that bonds 
are formed from all available surface, but very much less than 
100% because most of those bonds are no use. They are 
not in the right place. 

Mr. Gatuay: Thank you, Boyd. Any other comments on 
this matter? 

Mr. CuarKk: May I take a brief point, please. It is an in- 
teresting fact, that if you take an ordinary groundwood and 
wash it with a weak solution of caustic soda, the strength in- 
creases very measurably, 20 or 30% maybe. Why is that? 
Because, I believe, you dissolve away a little of the lignin and 
you enable little more molecular fibrillation to occur, Of 
course, maybe Mr. Gallay and others would say that that is 
nonsense, that what you really are doing is removing lignin so 
that you are getting more exposed cellulosic surface. I don’t 
know. That is a matter which will have to be resolved. The 
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other interesting thing I mentioned today, is that if you add a 
little gum to a beater of sulphite pulp you increase the strength 
very measurably, again perhaps 20 or 30%. Put that same 
percentage of gum into the groundwood and you get practically 
no increase, indicating that the gum is merely aiding frictional 
forces, and only if a fibrage is present is the gum effective. 
If you have no microfibrils, as in the case of groundwood, or 
artificial fibers gum or starch is practically useless. 

Mr. Gauiay: Yes. Of course, the sodium hydroxide might 
also act to give you a small amount of swelling of the lignin 
itself, and that would get just a little gooey, and when two of 
those surfaces got together you would have some stickum 
there to stick them together, so that it wouldn’t necessarily 
apply to cellulose. 

Fioor: Taking a standard spruce-fir groundwood and 
bleaching it with chlorine dioxide and not putting in any me- 
chanical energy to it, you can increase its tensile strength 
fourfold, double its tearing strength and get its folding 
strength up to 3500 or so, all, of course, accompanied by a 
tremendous amount of densification and water logging. Now, 
I don’t know if there is any significant fibrillation in- 
volved here, but I would attribute it almost solely to the re- 
moval of lignin and removing the restraining forces allowing 
the fibers to shrink and compact and get incongruity with each 
other. 

Mr. Gauray: Yes. That also happens of course with 
neutral sulphite semichemical and the like. 

Mr. Cuark: Well if you look at those fibers you are talking 
about with an electron microscope, you will see they are 
covered with microfibrils. By silvering the fibers and looking 
at them with an ordinary microscope, you can also see the 
fibrils there. On an unbeaten fiber there are no microfibrils 
but remove the outer surface by any means and at once you 
get them. Take a groundwood and look at it under an elec- 
tron microscope and there are very few fibrils. Treat it with 
chlorine dioxide, to remove some lignin and, immediately, the 
surfaces automatically are densely covered with microfibrils. 
It is the importance of those microfibrils that we are inclined 
to overlook. 

Mr. Gauay: I wonder whether Mr. Clark has any definite 
data on the relative amount of fiber breakage in a groundwood 
sheet as compared with a chemical pulp sheet. Mr. Clark, 
you touched on that very briefly in your paper. Have you any 
data on that topic? 

Mr. Ciark: No, Iam afraid not. I can merely quote Mr. 
Van den Akker’s recent results in which he appears to correct 
my impression, at any rate, that there were only very few 
fibers broken in the case of a tensile test made on an unbeaten 
sulphite test sheet and he points out that there are a lot more 
broken than we think; the same thing may apply to ground- 
wood but, again, as I showed in one of my tables, groundwood 
comes from woods that all have about the same tensile strength 
and the same eleasticity, so I don’t think that the intrinsic 
strength of the groundwood makes a great deal of difference. 
Of course, those differences do have an effect on the grinding 
as to whether one wood grinds a more slender and longer 
fiber than another assuming both are of the same dryness. I 
think that the main influence of the strength of the wood is 
indirect. 

Mr. Gattay: Thank you. Are there further comments in 
the field of dry strength of groundwood sheets? 

Pror. Brecut: We have recently carried out some research 
in this field which may be of interest at this juncture. This 
research related to the dusting properties of offset and other 
printing papers of great significance in the printing industry. 
An instrument was developed for the quantitative evaluation 
of this undesirable property and attempts were made at rela- 
tionships with various factors in paper manufacture. Insofar 
as groundwood was concerned, we expected to get far more 
dusting with groundwood of higher freeness. Generally 
speaking, this was found to be true. The surprising fact arose 
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however, that the increase of dusting with increased freeness 
was far higher for the fibers than for the fines. 

Mr. Ciark: But why not? You have a more open struc- 
ture with coarse fibers, and with a more open structure and 
you can more easily shake the dust out. If you have a fine 
fibered structure it is compact and you can’t shake the dust 
out. 

Pror. Brecut: In our tests where we had a very coarse 
flour material as fines, the dust increased, but the proportion 
of dust represented by this coarse flour material increased out 
of proportion, and this was unexpected. I think you have 
given the correct explanation, and it shows among other 
things, that conditions in groundwood are rather different 
than those in chemical pulps. 

Mr. Gaunay: My own experience in our laboratory has 
been that the dust is an agglomeration of all the components. 
It certainly is not confined to the fines, but contains also 
broken fibers, long fibers, ete. I do not know whether other 
workers in this field have had the same experience. Mr. 
Campbell, have you anything to add in rebuttal after all that 
has been said? 

Mr. Camppe.u: I don’t know about rebuttal but I would 
like to, perhaps, draw a red herring across this business of wet 
strengths and dry strengths and strengths generally. There 
is one property of paper which I think is of great importance 
and is very seldom measured, and that is the property of 
stretch. We consider wet strength in relation to the breakage 
at that point in the paper machine and we consider strength 
with relation to breakage down on the dry end, and we con- 
sider strength with relation to breakage on a printing press 
and I don’t think strength, as such, has anything to do with it. 
In all cases, when paper breaks under those conditions it 
breaks because it has not enough stretch. Now, we know 
very little about stretch. What is known can be summed up, 
I think, in about two sentences. One is that stretch is not 
time dependent as is strength. If you put a load on paper, 
given time, almost any load will break a piece of paper, but it 
always breaks at the same stretch. The other is than any bit 
of stretch short of breakage that is imposed has a large part of 
itself permanent and there is less stretch left to break later on. 
Now perhaps, in spite of the fact that Steenberg and Ranel 
have done more work on stretch than almost anyone else and 
are, I think, responsible for setting up those two statements, 
the work of Steenberg and Ranel and the others under the 
head of rheology of paper, is I think, responsible in part for 
our not knowing as much as we should about stretch because 
much of that work has been interpreted in terms of rheology 
and has been demonstrated by such analogies as dash pots and 
springs and even a theoretical viscosity of paper, although there 
are some doubts about that among some of the rheologists. 
Now, rheology is a science which deals with materials which 
flow, and it seems wrong to include paper in that class. Paper 
is a structure and the fundamental study of its properties 
must allow for this. Consideration should be concentrated on 
the elements of the structue, their arrangement, and their 
bonding. No one would think of doing otherwise in the cases 
of such structures as bridges or ships. And the reason struc- 
ture plays such a small part in the interpretation of paper 
characteristics is that no one knows very much about its struc- 
ture. It seems to me that someone should start to study the 
structure of paper. The bonding is a very important part of 
that. It can be reasoned that the bonding between two fibers 
pointing in the machine direction is much stronger than the 
bonding between two fibers at right angles because, during the 
drying, the tension doesn’t have anything to do with the 
bonding between those fibers in machine direction, but it does 
put a limit on the bonding in the other way. I don’t know if 
that is an area where we know very little and it is time that 
somebody did some studying. I would suggest that, as a 
first, very primitive experiment, someone should take a very 
thin sheet like, say, a paper tissue, and stretch it under the 
microscope and watch what happens to the bonds. You can 
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see them under a microscope, or if you project them you can 
even take a photograph of them. Some of that work is prob- 
ably going to be done as an outcome of the work that Van den 
Akker is doing and has published in a recent issue of Tappt, 
where he was primarily interested in seeing how many fibers 
pulled out whole and how many were broken when a sheet was 
broken. _ I think if he keeps on the way he is going, he is going 
to begin studying paper structure. 

Mr. Gatuay: I am glad you brought up this matter of 
stress-strain. I would like now to turn to the fount of most of 
our wisdom in this field and ask Professor Steenberg to con- 
tinue with this phase of the discussion. 

Mr. Strensere: Thank you. Asa matter of fact I have 
written a couple of papers on this subject, but I believe I have 
never used the word “rheology.’”’ On the other hand, rheology 
has in the last years become a term used in connection with all 
sorts of deformations of matter which do not proceed entirely 
Hookean, for instance even production of slip lines in crystals 
or twinning of crystals under pressure. As far as I remember 
the term rheology of paper was introduced by Stan Mason in 
1948. Personally, I think the term is dangerous to use 
among papermakers, because they will immediately think 
about viscous flow, which in their minds has a definite physi- 
cal interpretation. 

The aim of the stress-strain studies on papers we have made 
is to increase our knowledge about how paper behaves, of 
course also groundwood paper. In order to condense the ac- 
quired knowledge a comprehensive theory is needed, from 
which the different relations can be obtained without memo- 
rizing them all. The theory is mathematical but in order to 
make the theory still more easily remembered, it is depicted by 
a model. In stress-strain such models are usually mechani- 
cal models made up of dashpots and springs. These models 
do not explain how paper is built up, but they depict in an 
easily remembered way its behavior. Because the dashpot 
model contains viscous elements the viscosity concept has 
entered into too many minds. If instead the mathematical 
theory was illustrated with electrical models, the concept vis- 
cosity would not have entered the picture. The analogous 
electrical models could have been chosen in the first instance 
just as well, but they are not so simple to understod as me- 
chanical models. Because the only aim of the model is to 
make things more easy to depict they are consequently less 
useful. 

Personally, I still think that there is no method superior to 
the mechanical model of paper if I have the aim in the shortest 
possible time to give somebody a condensed qualitative knowl- 
edge about the behavior of paper under stress and strain. 
With some knowledge of the model he can later find out for 
himself a great number of things which would have taken a 
series of lectures to tell him, and which he probably would 
have forgotten when he needed the information. 

All theories and model conceptions are white lies; they 
could be used as long as they are useful, and dropped the very 
moment they get useless. For many purposes it is, for in- 
stance, useful to assume light to be made up of bullets of pho- 
tons, in other cases it is more convenient to assume light as a 
wave motion. Both are pictures and let us use them when use- 
ful but not be deceived by the physical analogy used. 

What is needed today is not discussions about vocabulary or 
shortcomings in different model conceptions but a more de- 
tailed knowledge of the actual elementary processes of defor- 
mation of a web of paper. This cannot be solved except if we 
invent a method which will trace what happens inside the 
paper and which can definitely show the types of processes 
that occur. 

Important contributions to such methods have been given by 
Van den Akker and Nordman. In our laboratory J. Kubat 
has studied electrical noise in paper ring staining. In 
principle any electrical conductor has small variations in its 
electrical resistance. If these fluctuations are amplified they 
can be heard in a loud-speaker if the frequencies are in the au- 
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dible region. It has been found that the electrical resistance 
of a paper fluctuates very markedly during stressing, produc- 
ing a high electrical noise level. This noise does not, how- 
ever, proceed during relaxation processes, and, as a matter of 
fact, 2 complete loop in a stress-strain cycle can be passed 
without noise production. As soon as the stress is higher than 
that of the top of the loop, noise production immediately 
starts. This shows that there are at least two different 
mechanisms in the deformation of paper. 

I hope that many more paper researchers will try to find 
methods which will increase our knowledge of the basic proc- 
esses in paper deformation. 

Mr. Gattay: That was extremely interesting, and I am 
glad that both of you gentlemen have placed rheology in its 
proper sphere because the word, of course, is dangerous in the 
concept that we use it, and we should stick to “stress elonga- 
tion” which is rather more understandable in the context. 
Anyone else like to make any comments or ask any questions 
on this matter of dry strength? 

Mr. Tuck (Howard Smith): In talking about paper 
strength there was one thing I was hoping either Mr. Steen- 
berg or Mr. Campbell would mention then they started talking 
about various factors that are important. There is one prob- 
lem I got involved in over a period of time, and the only fac- 
tor that was important there was the work of rupture, which is 
the area under the stress-strain curve. 

Mr. Srrenpere: I don’t think one can say more than that, 
for paper under impact, the work of rupture (the area under — 
the stress-strain curve) is the property of greatest practical _ 
interest, at least among those which are easily determined. 4 
As far as newsprint is concerned I am not quite sure this work 
of rupture, determined from a quasistatic pendulum tester, is 
relevant. I believe that the rates of impact on newsprint in ~— 
service are so high that any static measurement is of relatively _ 
low significance. At any rate I don’t think breaking strength 
is of importance for newsprint. As a matter of fact, news- 
print in Scandinavia hes little more than half the tensile 
strength it had 25 years ago, and I don’t think any modern _ 
pressman would like to run the old type of paper with high — 
tensile. Pliability of newsprint is a very important property 
and this is in all probability related to relaxation processes, 
the rate by which stresses can be relieved and distributed. 
This property is of course also related to the stress-strain 
curve but not necessarily the work of rupture 

Mr. Cuark: I hate to agree publicly as I do in private with 
my old friend Mr. Campbell, but stretch is, no doubt, the key 
test as far as paper is concerned as to its running qualities as a 
part of the thesis of my paper today, how do we make a 
groundwood sheet stretch more? One of these answers, we 
make the fibers finer, more slender. If we do that we can’t 
help but increase the actual area of paper which is involved in 
a sheet occupied in absorbing a given stretch. If you can im- 
agine that the fibers are very, very coarse, perhaps like tiny 
wooden matches, the sheet would obviously have no stretch — 
at all. Ifyou can imagine the cellulose fibers to be very, very 
fine in the nature of submicron glass fibers for example, then 
you get a lot of integrity in your sheet structure and a lot of 
built-in stretch. Since the flexibility of the fibers is inversely 


dependent on the fourth power of their diameter, if youreduce | 


their slenderness the applied load is better distributed and 
more work has their slenderness to be done to break the sheet. 
I have no doubt that Mr. Steenberg would agree with this 
thesis too, and perhaps also with the fact that the appreciable 
noise that you get when you stretch paper is caused simply by 
the rearrangement of the individual fibers under the imposed 
load. Once the crust, so to speak, is broken the noise quietens; 
it is hke putting a stress on a starched piece of cloth. After 
the fibers take up the stress then you have very little quietness. 

Mr. Gatuay: Any comments? If not, we might touch for 
a few moments on another factor which I mentioned at the 
outset, namely, groundwood in relation to printing properties. 
Weall recognize that the compressibility conferred by ground- 
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wood content is highly desirable in letterpress printing. I 
wonder whether anyone would like to comment on smooth- 
ness, ink receptivity or any other printing factor. 

Mr. Cuarx: Again, I want to point out that, as far as 
printing and printability are concerned, particularly with a 
uniform kind of pulp such as groundwood is with respect to its 
surface properties, that the printing quality resides very 
largely in the slenderness of the fibers. It is quite obvious 
that if you have coarse fibers you are not going to have a good 
printing surface, and that is one reason why southern pine, for 
example, doesn’t print as well as northern pine, other things 
being equal. If you can increase the fineness of your fibers 
then you get a better printing surface. I just want to reite- 
rate that fiber slenderness, now that we can measure it, should 
become very important, transcending the whole gamut of, use 
properties of groundwood. 

Mr. Campset: I think you stuck your neck out there, 
Jim. Newsprint is pretty good for printing on but glassine 
isn’t. 

Mr. Cuark: Glassine surface doesn’t have the pores that 
the groundwood has, which causes its increased activity with 
respect to ink reception. I prefaced my remarks by referring to 
the same kind of pulp. Now, with glassine pulp on one hand 
and groundwood on the other, we have two different animals. 

Mr. CamMpseLi: Well, if you get your groundwood very, 
very fine, then it becomes like a glassine. 

Mr. CrarK: No, that doesn’t happen, the structure will not 
become as compact. 

Mr. Gauuay: I see that the hour is approaching 6 o’clock. 
I would suggest that we have a few minutes for a question or 
two from either the panel or the audience. Mr. Clark has a 
couple of unanswered questions. 

Mr. Cuarxk: Here are the questions. I haven’t read them 
yet. How would you expect to be able to correlate a product 
with freeness when you have so many interfering variables 
such as headbox temperature, speed, percentage sulphite, 
quality, formation printability, wire mesh, wire length, at 
headbox, open or pressure type of pick-up, vacuum, or open 
quality of sulphite, and so forth. Well, I guess the answer to 
that is that you just wouldn’t. But this is in reply to this in- 
directly, I defy any one to show a real, valid correlation of data 
between machine speed and freeness, and I don’t care what 
machine you have. At least, if you have it, for goodness sake 
bring it out, because I have been hollering for it for years and 
years. The freeness test, gentlemen, is mainly a measure of the 
amount of debris in a pulp and nothing more. It is a very 
useful guide for wood grinding, and I would certainly recom- 
mend it for that purpose but, like my friend George Underhay 
said at the Cambridge meeting last year, why drag a mongrel 
pup into Cruft’s Dog Show? We shouldn’t talk about freeness 
when we are being scientific. Freeness is the sort of test that 
should be confined to the mill, mainly as a conversation 
piece, and it is fine for that purpose, but when we start relating 
things to freeness, matters get awfully complicated. 

Mr. Gatuay: Thank you very much. In concluding this 
session, may I say that my colleagues on the panel and I have 
enjoyed this session very much and we hope you have also. 
We thank you for having been a very good audience. The 
session now stands adjourned. 
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Advantages of Individual Grinder Pit Testing 


FRED W. BISHOP 


SouTHLanp Paper Mills started up experimentally 
with practically no background of experience in the pro- 
duction of newsprint quality groundwood from southern 
pine. With a limited number of stones it was necessary 
that drastic changes be made on individual stones to study 
the effect on pulp quality and to control the quality on the 
blend of pulps from all stones. It was also necessary to eval- 
uate stones of various grit, hardness, composition, and the 
effect of various burrs for optimum quality. It was essential 
to evolve a sampling and testing procedure in which the opera- 
tors could have some reliance regarding the quality of stock 
produced from each grinder pit. 

It was established by this early work that for the purpose 
of this mill a composite sample representing seven independ- 
ent samplings, 30 min. apart, was generally representative 
of the pulp being produced by that stone under a given set 
of operating conditions. Consistency and freeness have 
always been run on each stone composite and in the early 
days, handsheets were made and mullen and tear were run 
on these. In the past as many as two composites were col- 
lected per shift in order to have two freeness tests on stone 
operation during that period. More recently, with in ex- 
cess of twenty stones in operation, only one composite per 
stone per shift is collected for test purposes. Samples from 
each of the three shift composites are collected into a 24-hr. 
composite which is used for handsheet making for mullen 
and tear tests. 


Tablel. Pit Consistency, %—One Day of Data from Fig. 1 
= Time 

Stone 8-12 12-4 4-8 8-12 12-4 4-8 Av. 
1A a 426 oe 478 rae 500 

1B a 510 a 431 a 510 

2A 7. 307 7 371 aft 442 

2B Under Repair 

3A a 484 Ue 498 st 470 

3B ae 478 ee A497 fe 487 

4A A 450 a: 425 Pe 460 

4B a 440, 5 432 a 421 


All of these stone data are posted as produced for the bene- 
fit of the grinder operators and their supervisors. The post- 
ing chart is set up to include the data for all stones in one 
mill for a period of one week. The collected data for each 
day are incorporated in a Groundwood Mill Production Re- 
port for the benefit of the superintendent where additional 
information covering the operation of each stone includes such 
figures as tons per stone day, kw.-hr. per ton and mean kw. 
per line. The groundwood miil supervision takes into ac- 
count all of these factors on any one stone before they take any 
steps toward changing a stone face to bring it back into proper 
operation. Rarely ever are they guided by the results of one 
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Table HI. Freeness, ml., C.S.—One Day of Data 


Sa : —Time- == 
Stone 8-12 12-4 48 8-12 12-4 £8 Ap. 

1A 77 76 80 
1B 64 45 59 
2A 32 33 38 
2B Under Repair 

3A 64 42 40 
3B 45 55 37 
4A 65 45 52 
4B 63 51 59 
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Fig. 1 
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Table II. Mullen tb./sq. in. on 32-Ib. Handsheet—One 
: Day of Data 


Time 
Stone 8-12 12-4 4-8 8-12 12-4 4-8 Av. 


day’s reporting, but in general their actions are governed by 
a trend of results from a number of days. 

Figure 1 is presented primarily for the purpose of illustra- 
ting the type of posting chart which consolidates the results 
of one week’s operation as the tests are produced for the 
benefit of the operators. To point up the specific items as 
tabulated in Fig. 1, the individual data for a day are extracted 
and tabulated in Tables I, II, III, and IV. The extent of 
test variations over a period of one day in groundwood mill 
no. | are shown. 

The average data from the first four tables are assembled 
with additional data giving a picture of a single groundwood 
mill’s operation for the benefit of the groundwood mill 
superintendent and a tabulation of these data is shown in 
Table V. For simplification, the average data from the first 
four tables have not been listed in Table V. It should be 
pointed out that all groundwood production is prorated to 
each producing mill and to each individual stone in that mill 


Table IV. Tear, grams for 16 Ply of 32-lb. Handsheet— 
One Day of Data 


= + Time 
Stone CHI2S B2=, 7-8) 8218. 122405 728 Av. 
1A 55 ss os am =e 15.6 
1B ae x ae ue aa re 17.0 
2A ae Us Pt = a Be 16.0 
3A ae Sis oe: aie nee ie 14.4 
3B a és Ee ave es a 16.0 
4A Hi, aE no 4; Ye bes 15.4 
4B si te aes ae We a 16.9 


by actual stick counts. In the first column opposite stone 
number, the stick count per stone is listed and the production 
for that mill is prorated to the stone by the number of sticks 
used. This stick count to the individual stones is accumu- 
lated by the grinder man as he charges each pocket of a stone 
by counting the number of sticks in each charge and immedi- 
ately tapping off the count on a totalizing counter. These 
counters are read at the end of each shift and the 24 hr. total 
represents the stick count for each stone. In the case of 
this mill, the stick count method for allocating groundwood 
production has been an accurate method for this purpose. 
On first thought, it would appear that all sticks must be of 
practically the same diameter but this is not the case as the 
wood being used over a 24-hr. period generally will average 
out in diameter as it is fed to each stone. 


Table V. No. 1 Groundwood (Gwd.) Mill Daily Report 


Con- 
sistency, 
freeness, 

No. of Tons no. Tons/ Mean, Mullen, 
Stones sticks 1 Gwd. stone day kw. Kw.-hr. Tear 


iB 1504 oes f 2650. 1600 
poem Race hepa) 2708. 1750 
SB 204, 2a? bk ap 27901280 
4B : ; ee an x : 2590 1520 
-. 11,852 140.5 20.8 2700-1520 
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Table VI. Data Presented in Monthly Report 


Position > 1A 1B 
Number — 5521 7573 
Class > 37C601-07V 37C601-07V 
No. of times Sharpened 2 7 
Bricked 0 1 
Turned 0 1 
Stock tests Consistency 4.49 3.87 
Freeness 57 39 
Mullen Eyes) 5.9 
Tear 17.4 17.8 
Stone days 14.31 14.92 
Production (tons/stone day) 20.73 20.35 
Stone cycle factor 392 304 
Power (kw-hr./ton) ee 1570 
Load/line (kw.) e. 2690 


All of the daily data shown in Table V are finally compiled 
into a monthly average figure which is shown in Table VI. 
For the purposes of this paper the data are being presented 
on one line of grinders and cover two-stone operation. There 
have been occasions in the past operation when continued 
monthly examination of these data indicated the necessity 
of removing as many as two stones from a line due to high 
kw.-hr. per ton, low production rate and poor quality. The 
monthly averages truly point out any faults of stone operation 
that continue to be significant. 

This system of individual stone analysis has been of par- 
ticular advantage in the evaluation of the Norton Co. G- 
bond stones. Two of these stones were installed on one line 
a number of years ago and it soon became apparent that the 
pulp from these was being produced at a higher production 


Table VII. No. 8 Line as Compared to No. 1 Groundwood 
Mill 


Month Kw.-hr./ton Tons/stone day Freeness 
Nov. 755 — 240 +3.88 —14 
Dee. 755 + 70 +1.36 —26 
Jan. °56 + 10 +0.66 —23 
Feb. 756 — 90 +1.63 —18 
Mar. 756 — 160 +2.59 —15 
April ’56 —190 +3.47 =—11 
May 756 — 230 +3.75 —12 
June 756 — 140 +1.97 —-19 
July °56 —170 +1.81 —17 
Aug. 756 — 70 +0.41 —26 
Sept. 756 1G +1.37 =30 
Oct. 756 — 90 +1.34 —22 
Nov. 756 —190 +3.18 —23 
Dec. ’56 —110 +1.73 —32 
Jan. ’5/ — 300 +4.81 —14 
Feb. °57 —190 +3.27 —19 

Average —138 +2 .33 — 20 


rate, lower kw.-hr. per ton and surprisingly enough at a lower 
freeness than pulp produced by conventional stones. Tab- 
ulation of typical data from these two stones is shown in 
Table VII. This table lists the comparative differences 
between the no. 8 line of no. 2 mill and the averages from four 
lines of no. 1 mill where all vitreous bond stones were in use. 
As a result of this good experience with G-bond stones, a 
total of ten such stones are operating in a possible 26 posi- 
tions. Without exception all of these stones have continued 
to perform in the same manner as the first two. 

All of this sampling, testing, and data handling appears to 
be laborious and time consuming, but once the routine is 
established the compilations are quite simple. Two men per 
shift, namely a sample runner and groundwood tester, 
produce and post all of the physical stock tests. A clerical 
worker devotes approximately 20 hr. a week to the assimula- 
tion of data and the final reporting. 

The proper association of these data with blue glass ex- 
amination of pulp from the individual stones is a very good 
method for evaluating stone face condition. All of these 
data reflect the operator’s efforts to maintain stone operating 
standards and pulp quality. 
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Panel Discussion: 
Conditions 


Optimum Grinding 


CHarrMan Wuirmore: To start off I would like to intro- 
duce our first speaker, J. J. Kirkpatrick, Bowater Southern 
Corp., Tennessee, who is going to discuss his micrometer 
burring. 

Mr. Kirkpatrick (Is Micrometric Burring Worth While?): 
We have heard many operators say that you cannot sharpen 
stones micromatically. Now, I will try to point out a few 
reasons why you can. We have sharpened stones by the 
sense of feel and I know that two men will not have the same 
sense of feel. One man may hit a stone too hard and the 
other not hard enough. In my own personal opinion, 
you are only guessing when you sharpen by a sense of feel 
only. Possibly, you may have a man in your mill who is 
on the payroll, and does a pretty good job of burring using a 
good sense of feel. Ifso, he isa rare bird. Those fellows are 
few and far between. We have been dressing stones micro- 
matically for several years and know that the end results are 
much better and more foolproof than sharpening by guess- 
work. When you sharpen a stone micromatically, you make 
adjustments for that purpose, for the desired penetration, 
the burr’s positioned half on and half off the stone with the 
load taken off the grinder. After the burr is positioned it is 
slowly lowered until a spark is seen denoting contact with 
the stone. After this spark is seen, a notation is made of the 
micrometer reading and the burr is raised slightly off the stone 
so as to pass over it and not wipe off the stone pattern. 
While the burr is taken off the stone face, using a noted 
micrometer reading as a zero point, adjustment is made to 
the fork depth for a desired penetration and the lathe is 
then started across the stone, which gives you the same 
pattern on all rows of stone segments. We have visited 
mills all over North America, and we have never been able 
to see a full pattern on all the rows of the stone segments 
unless the stone was sharpened with the micrometer lathe. 
When you sharpen by sense of feeling, the burr tends to 
stay in one position too long before you run it across the 
stone, thus wiping the pattern off right at the starting point. 
Soon the stone will become rather round because of the 
increasing amount of stone being rubbed off at the point 
of shortening each time. Stones should never be sharpened 
by unsupervised personnel. Stones sharpened by unsuper- 
vised personnel will result in loss of stone and excess cost 
and reduction of stock quality. Now, I shall try to point 
a method that we use down in Calhoun, in regard to micro- 
matically burring of stones. First thing we do is to check 
our lathes and we do this by checking the alignment of the 
lathe in three different positions. The lathe has been aligned 
with the center line of the shaft. When it is perfectly in 
line and level we dowel the frame of the lathe in that position, 
that is, the relation between the lathe and the stone always 
being parallel. You cannot expect to get a product any better 
than your lathe will allow. Lathes should always be checked 
for level for each stone turning and we do that in all cases. 
Try to have each burr holder, bushing, and pin as near 
perfect as you can, and both the i.d. and o.d. measurements 
for each individual grinder. Never use a complete burring 
unit except on one grinder. We drill holes in the bushings to 
help the lubrication while the burr is in sharpening use, and 
we use a graphite grease or a grease of comparable nature. 
We check our newly purchased burrs often to see if they 
are out of round and, if so, we notify the vendor and allow 
him to check up his inspection personnel. Never use a burr 
too dull, as it will have a tendency to break your pattern 
and the stock value will be lowered. When you true up a 
stone, whether it is new or old, you get a burr reading when 
the stone is cold or im a comparatively cold condition. You 
should not try to use this reading as the initial reading 
for all sharpening purposes. Get a new reading each time 
when the stone is up to the desired temperature, to use as 
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a zero reading for your future sharpenings until you change 
the burr. Always get a new zero reading when the burr is 
installed on the lathe. Now, we find differences in initial 
reading will occur in the following magnitudes for the follow- 
ing reasons: a new burr versus an old burr will vary between 
20 and 40 thousandths, a hot stone versus a cold stone will 
vary in the range between 30 and 40 thousandths. We 
sharpen mostly with 4 thousandths penetration, occasionally 
5, depending how deep our pattern on the stone is wanted. 
We find it much better to sharpen light and a little more 
often rather than deep right at the start. If we don’t 
get the desired results with the light pattern we go back 
and apply another 4 thousandths cut. We inspect stones 
weekly, look for burns, pattern, joint material, and mechanical 
breaks and beveled edges. We arrive at what stone needs 
turning, first by visual inspections and also bevel at the same 
time if it is needed. We believe, to get good quality and 
runnability for our paper machines, we must be very par- 
ticular with the dressing of our stones properly, and with 
the equipment in as good condition as humanly possible and 
keeping this equipment properly maintained. 

CratrMan: Our next speaker listed on the program is 
Bill Dunphey from Anglo-Newfoundland. However, he 
was unable to make this trip and Steve Steeves is taking his 
place and discussing the effect of surface speed on pulp 
quality. 

Mr. Srerves (Effect of Surface Speed on Pulp Quality): 
With the paper machine speed-up programs which have been 
relatively general throughout the industry, many ground- 
wood mills are faced with the problem of increasing their 
output. When additional grinders are necessary, one of the 
most contentious decisions which must be made is, what 
should their surface speed be? There appears to be a general 
opinion among groundwood personnel that better control and 
quality are possible with lower speeds, in the order of 3500 
to 4000 f.p.m., yet published experimental work, while often 
in conflict, seems to indicate that satisfactory quality ground- 
wood can be produced at higher speeds and, correspondingly, 
increased production rates per stone. 

In the 1930’s four important investigations were published. 
Johnson and co-workers reported only slight reduction in 
specific energy consumption and quality as surface speed was 
increased, both with a semicommercial and a miniature 
grinder. Brecht, on the contrary, found quite considerable 
reduction in specific energy consumption and quality, 
while Schaffer and Pew reported specific energy consumption 
to be independent of speed and quality to be somewhat 
lower at the higher speeds. With a commercial pocket 
grinder, McAdam produced satisfactory groundwoods at 
speeds of 5400 and 6000 f.p.m., but the average fiber length 
was reduced. In 1942, Jones and Holland, in a continuation 
of the work of McAdam, operated an artificial board grade 
stone at 5400 f.p.m. Similar groundwood at the same 
specific energy consumption was produced as with normal 
sandstones at 3200 f.p.m. This was with a pocket grinder. 
The Roberts grinder, however, running at 5400 f.p.m. 
only operated similarly when a stone but slightly coarser 
than normal was employed. 

Ten years later Collicutt and Cochran operated a commer- 
cial Roberts grinder at 4400 f.p.m. and a miniature grinder 
up to 5000 f.p.m. The quality was slightly lower at the higher 
speeds when compared at the same freeness. With higher 
speeds a duller stone or lower grinding pressure was neces- 
sary to obtain the same freeness. 

The question of surface speed was again revised in recent 
months with publications from both Steenberg and Brecht, 
in which the general tendencies are in close agreement. 
In the range of 1600 to 3500 f.p.m. Brecht found that pro- 
duction increased considerably with but slight reduction 
in specific energy consumption. In the range investigated 
any pulp property could be maintained constant by employ- 
ing the correct stone sharpness. At constant freeness, 
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however, strength properties were somewhat lower at the 
higher speeds. 

Although the investigations which have been published 
are not in complete agreement, some general conclusions may 
be drawn. As surface speed is increased, production in- 
creases in approximately direct proportion, specific energy 
consumption remains relatively unchanged, and quality is 
somewhat lower when compared at the same freeness. 

Experience at our mill has not been extensive with various 
surface speeds. With three pocket grinders having 54-in, 
diam. stones, the most suitable speed was 3100 f.p.m. When 
the speed was increased to 4200 f.p.m. the stones became much 
more difficult to control and the burst dropped 20% for the 
same freeness. Yet today we are operating Great Northern 
supergrinders having 67-in. diam. stones at 4200 f.p.m., and 
producing satisfactory groundwood without experiencing 
undue control difficulties. 

It is thus, unreliable to use data established for one grinder 
to predict the results to be obtained for another. The 
interrelationship between surface speed, other grinder 
variables, and grinder design is not yet clearly understood. 
One factor, for example, which has been neglected is the 
relative amount of refining which takes place between wood 
and stone. This is certainly dependent on the type of 
grinder, length of grinding zone, arrangement of showers, etc. 
More information in this respect is required and could, 
possibly, account for some unexplainable observations which 
presently exist. 

Let us briefly consider the initial defibration of the wood 
as influenced by surface speed. According to the theory 
of Klem, an optimum speed exists for any particular length 
of grinding zone, which will allow a grit to just pass the grind- 
ing zone in 50 to 60 milliseconds. In this time the wood 
should advance a length. equivalent to one fiber diameter. 
Under these conditions a maximum amount of good fibers are 
initially produced, since plasticization of the lignin bonding 
occurs. It has been pointed out, however, that it is possible 
to produce any grade and quality groundwood with laboratory 
and miniature grinders which have lower grinder zone 
temperatures and shorter initial grinding time. This would 
indicate that plasticization of the lignin may be of minor 
importance. 

Perhaps the theory of Cambell more closely represents what 
actually takes place during defibration. This states that a 
crushing or fatigue mechanism is possible. Under normal 
grinding conditions the wood is struck blows with a frequency 
in the order of 6000 per sec. by some 150 lands which must 
pass the wood for the removal of a depth equivalent to one 
fiber diameter. With higher speeds, as suggested by Brecht 
and Weiss the frequency is correspondingly greater. The 
mechanical action between wood and stone is more severe 
and the elastic limit of the fibers more frequently exceeded. 
This results in more broken and shattered fibers and the 
quality of the initially produced groundwood drops. Provid- 
ing other conditions are maintained constant, however, there 
is a partial quality compensation as more ground wood is 
carried back from the pit to the grinding zone for further 
refining. 

In summary, it is felt that an optimum range of surface 
speed exists for any particular grinder and set of grinding 
conditions. The magnitude and initial expense necessary 
for any single investigation setup to gather these data makes 
such a project impracticable. There are, however, through- 
out the industry, similar grinders operating at slightly dif- 
ferent speeds. Valuable information might be available if 
data could be compiled under otherwise similar conditions and 
forwarded to a central group for analysis. With these data 
it might be possible to answer such questions as: ‘what is the 
optimum speed for our existing grinders?” ‘Would it be 
desirable to convert to another speed for economic or quality 
reasons?” ‘What speed should be installed with new 
grinders?” 
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CHAIRMAN: The next talk is by J. H. Perry, Norton Co., on 
a very pertinent topic. 

Mr. Perry (How Much Power Should Be Connected to the 
Store?): How much power should be connected to the stone? 
I do not know. No one else knows. However, let’s review 
just a bit just what has happened in industry since the be- 
ginning of grinding. We heard from one of our good speakers 
yesterday that in the early days of grinding, 10 hp. was con- 
sidered a sizable figure. Great progress was achieved when 
they got up to 100 hp. per stone. We have mills now, in the 
groundwood industry, hp. with power inputs as high as 7200 
hp. per stone. In making this statement, it should be pointed 
out that this is a very large stone and rather than consider 
simple power inputs we should consider the actual square 
inches of grinding area on the stone face. Where 7200 hp. is 
being used, this amounts to 11/, hp. per sq. in. of grinding area. 
There are mills in Canada, I know, two at least are operating 
at 1.4hp. persq.in. The answer to the question, how much 
power should be connected to the stone lies, in my opinion, in 
this area. We do know that under these conditions of grind- 
ing in the 7200 hp. area there are times when the power ap- 
plied per square inch must be far in excess of the 11/, hp. 
We know, for example, that when one pocket is empty the 
pressure is increased in the remaining pocket to absorb the 
power input of the motor. It is estimated that the power in 
this case amounts to 2.7 hp. persq. in. While this is not a 
standard or normal condition, it does exist at times, at least 
every time a pocket is loaded. 

So, on that basis, I would say that we are safe if we design 
to absorb 2.0 hp. per sq. in. We have no fear of the stone per- 
forming satisfactorily under such conditions, provided, of 
course, that the grinder has the showers properly located 
and there is a quantity of water sufficient to cool it and to 
transport the pulp away. The grinder must be so designed 
that the quantity of pulp produced at this high power input 
will readily flow away from the stone. There are mechanical 
limitations with respect to power input for all pulpstones. 
As you know, we hold and drive the stone with pure friction 
in the flange bearing area. To increase the power input we 
must increase the flange pressure and then we expose our- 
selves to the danger of the concrete in the flange bearing area 
crushing and thereby causing the stone to slip, or it may not 
be possible to even drive the stone. To put more power in 
the present grinders, the shaft diameter would have to be 
increased. This then, imposes another problem on the stone 
manufacturer. Increased shaft diameter means that we have 
to make the hole in the stone larger and in some cases would 
have to sacrifice some of the steel reinforcing that is essential 
to it. The present grinders and equipment are working well. 
With the present design of grinders and pulpstones the limi- 
tation to higher power lies in surface speed. The pulpstone 
manufacturers, over the years, have recommended speeds 
not higher than 5000 surface f.p.m. At this speed we know 
that we have a safety factor of 5.8. As the speed increases 
the factor drops until, at 10,000 surface ft. there is a factor of 
only one. From an engineering standpoint, a factor of one is 
not adequate. Conceive for a moment, what would happen 
if the stone burst at high speed. The grinder would be 
wrecked, and undoubtedly people would be injured. With 
stones constructed in the present manner, the safety factor of 
5.8 at 5000 surface f.p.m. insures the mills of adequate safety 
and dependability. If you are contemplating putting more 
power in your grinders, I believe you should consider it from 
an efficiency standpoint. 

Such a move would result in more economical operation 
and more uniform pulp. Control of pulp quality becomes 
more critical as power is increased and the skill of the opera- 
tor is tested to maintain uniformity. Under these optimum 
conditions changes can occur quickly and they frequently do. 
Other than the limitation of surface speed from the safety 
standpoint I think we have not reached the limit of power 
input at this time. 
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CHARMAN: Our next,speaker, A. M. Cuthbertson is from 
Abitibi Power & Paper Co. Ltd. 

Mr. Curnpertson (What Is the Ideal Grinding Pressure?) : 
I have been asked to sit on a panel to discuss optimum grind- 
ing techniques before I knew what my 8 to 5-min. topic would 
be. When I learned that it was to be ‘What Is the Ideal 
Grinding Pressure” my first and last reaction was to ask 
myself—What is the ideal grinding pressure? Is there an 
ideal grinding pressure? How do we know an ideal grinding 
pressure? 

Let us look at the following formula: hp. —0.000007933dN 
(uW) which is a modification of the prony-brake formula, 
where d = the diameter of the stone in inches; N = speed; 
—W = total thrust of foot against the stone’s surface less 
friction loss and lateral pressure, and 9 = coefficient of fric- 
tion between the wood and the stone’s surface. For our 
purpose it could be written thusly: Hp. = KuW. 

Now if there is an ideal grinding pressure under our con- 
trol, it would determine the exact size of motor required to 
drive a line of grinders; production would be constant; 
horsepower would be constant; freeness and strength would 
be constant; the per cent tailings would be constant; re- 
fining maintenance would be cut to a minimum and consis- 
tency of deckering would be constant, thus cutting the re- 
quired size of decker chests and simplify consistency regula- 
tors. The use of a master governor to control total mill load 
would be at the sacrifice of all this. This would be especially 
so in a mill where only half their grinders were driven elec- 
trically and large daytime converting operations make the 
task of the master governor quite difficult. However, in 
most mills the master governor is a necessary economical 
installation. There goes one constant! 

Let us look at u, the coefficient of friction between the wood 
and the stone’s surface. I have had little experience with 
trying to measure the coefficient of friction but needless to 
say, with various types of wood used in mills and wood from 
widely scattered localities and with the constant, if slowly, 
changing surface of the stone, the coefficient of friction is 
bound to vary, moreso in some mills than others. Even the 
coefficient of friction from one grinder pocket to another is 
different. 

W = the total thrust against the stone’s surface less fric- 
tion and lateral pressure. In three-pocket grinders where 
filling a pocket means arranging the wood to keep binding at 
a minimum, it seems that where speed charts, load charts, 
or governors are not installed, the lateral pressure approxi- 
mates the total thrust of the piston until pockets are shaken 
up. In considering the bigger automatic type of grinder it 
has seemed to me, and no doubt there will be many who 
disagree, that there is greater binding in the Great Northern 
type of grinder than in the magazine type. Nevertheless, 
there is more binding when the pressure foot is on the last 
2 to 3 in. of its stroke, than the beginning of the high pres- 
sure cycle. This point is necessary to mention as operators 
are not given instruments to measure the actual pressure of 
the wood on the stone’s surface but only the cylinder pressure 
in pounds per square inch. 

However, let us presume that we have a constant total 
thrust of wood against the stone. How much bearing would 
this constant pressure have on stock uniformity? We are 
dealing with cylindrical belts where the total area of wood 
against the stone is constantly changing, resulting in a con- 
stantly changing unit pressure. We are dealing with sap- 
wood, heartwood, spring growth, and summer growth, which 
add to the variables encountered. 

In summing up, I wish to point out that in the groundwood 
mill we are dealing with a product of nature. There is one 
thing we know—nature does not make a uniform product, 
but we are given the task to make a uniform end product. 
Why not use all the tools at our disposal? One of these 
tools is the grinding pressure. 
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Let us ask ourselves one more question—‘What is the ideal 
grinding pressure range and what are its limiting factors?” 
R. Muruey (Optimum Grinder Pit Conditions): Optimum 


grinder pit conditions are those which produce more favor- — 


able conditions in the grinding zone and hence result in the 


production of an improved groundwood. Generally speak- 


ing, they are conditions of high pit temperature, low pit ° 


4 


| 


consistency, low stone immersion, proper pit design, and ar- — 


rangement of showers. Other factors being equal, adherence 
to the above conditions can be said to show a trend toward 
improved groundwood, characterized by a high percentage of 
long flexible fibers, high burst, high tear, and good drainage. 


There is also evidence of slightly increased production, and _ 


slightly decreased energy consumption. 


In my opinion, optimum grinder pit temperature is 185 to | 


190° F.; optimum pit consistency, 1 to 2%; optimum stone 
immersion, 2 to 3 in. 

I think the thought which is in most of your minds right 
now is ‘“What’s so different about these conditions? Why, 
in our mill we’re operating very close to those conditions 
right now and we’re still not satisfied that we have the best 
groundwood that we are capable of producing.” If such is 
the case, it is well to remember that adjustments made in 
the grinder pit are only refinements which, if in the right 
direction, show a trend to improved groundwood. After all, 
the grinder pit is not the grinding zone and changes made 


there, unless extreme, are only minor compared with such | 


other often uncontrollable factors as, depth of sharpening 
pattern, wood condition and species, the varying angle be- _ 


tween stone surface and wood, etc. 


For most mills, adherence — 


to optimum grinder pit conditions will not result in any start-~ 
ling improvement but there will be a change in the right direc- | 


tion. 


ditions of temperature, consistency, and stone immersion. 


Briefly, let us consider how we obtain the optimum con- | 


A simple adjustment of showers will give temperatures of © 


185 to 190°F. in the grinder pit. Some mills may find a tend- 


ency for burning to start at these temperatures but if such — 


is the case, I suggest they they clean their showers and rake 
their pits more often. 

Again, by dropping the dam the required stone immersion 
is reached. 

However, it is a little more difficult to obtain the third op- 
timum condition, that of low pit consistency. The first thing 
we note is that as a result of increasing pit temperatures 
we have increased pit consistency and hence the gain achieved 
by one is partially offset by the other. The only way of de- 
creasing our pit consistencies under these conditions is to in- 
crease shower temperatures. The economical method of 
doing this is to close up the paper mill and groundwood mill 
white water systems as much as possible, to exclude fresh 
water from both systems and to use excess white water in 
the news sulphite system. Certain mills have done a great 
deal in this direction in recent years and it is well worth 
while invest gating every possibility at your mill which will 
help to increase shower temperatures. 

I'd like to theorize for a moment on why optimum con- 
ditions in the grinder pit tend to produce an improved ground- 
wood pulp. Obviously no work is done on the groundwood 
fiber in the grinder pit. Therefore changes in grinder pit 
conditions are only important as they relate to changes 
produced in the grinding zone. The important thing to 
remember here is that optimum grinder pit conditions pro- 
duce more favorable, but not necessarily optimum conditions 
in the grinding zone. 

From the grinder pit a certain proportion of water and pulp 
is continuously carried into the grinding zone. Water is 
certainly a “must” in this zone but the presence of pulp 
brought up from the grinder pit is also desirable. This pulp 


then undergoes a process of further refining and beating, | 


which we term regrinding. The presence of this pulp in 
the grinding zone also acts as a cushion which makes the 
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grinding action less intense and results in more rubbing and 
brushing of fibers—hence the tendency to produce a longer 
fibered, higher strength groundwood. 

At low consistency more pulp is carried up into the grind- 
ing zone and hence the benefits as outlined, are a result. 
High pit temperature maintains a higher average temperature 
in the grinding zone which we all know to be desirable. 

For optimum conditions, grinder pits should be designed 
with a view to elimination of dead areas and to facilitate 
shim removal and cleaning. 

Dams should be solidly constructed so that there is no 
sagging. 

Dams should be kept level so that there is free flow over 
the entire width. 

Showers should be placed 4 to 6 in. from the stone and 
perpendicular to it. There should be adequate means of 
cleaning the shower so that a uniform spray is maintained 
across the surface of the stone. 

A compliance with the above conditions will eliminate a 
source of nonuniform pit temperatures and nonuniform 
grinding zone temperatures. The results in increased stone 
life will pay dividends. 

Frep W. Brsuor (Southland Paper Mills) (Southern Wood 
Species and Wood Conditions): The accumulated years of 
experience by the numerous newsprint mills of the South 
have generally established the necessary technique for the 
production of quality groundwood for newsprint operation. 
Much of this success has been achieved by trial and error 
methods, but it can be explained by the basic difference be- 
tween the physical dimensions of fibers from southern pine 
and those from spruce. The length may be the same but the 
southern pine fiber is two or three times as large in diameter 
and the magnitude of cell wall thickness is as great. 

Of all the different species of pine in the South the above 
conditions generally hold true. In fact, to date, the grind- 
ing technique appears to be applicable to the pines of this 
earth so long as they are of a species that is high in pitch 
content. 

Due to the rapid deterioration rates of southern pine, it 
is common knowledge by this time that successful grinding is 
predicated on the use of green wood or wood from underwater 
storage. 

The conventional grinding of hardwoods in the South has 
been receiving very little attention with a few exceptions. 
Many of the gum species have been ground and they show a 
lot of promise but attempts to grind the oaks generally pro- 
duce pulps of somewhat lower brightness. Cottonwood is 
presently being ground commercially with a degree of suc- 
cess for use in magazine paper. 

The southern practices of increasing mill land ownership, 
reforestation, and educational programs when considered in 
the light of the rapid growing rate of the southern pines have 
decreased the local emphasis on hardwood utilization for 
groundwood production. This emphasis is continuing un- 
abated for utilization in chemical and semichemical pulps. 

CaRLETON CoLBATLo (West Tacoma Newsprint Co.) 
(Western Wood Species and Wood Condition): The wood most 
used on the West Coast for the production of mechanical 
pulp is western hemlock due to its plentiful supply, followed 
by white fir and Sitka spruce of which there is a much lesser 
supply. To a smaller degree, red fir, although in plentiful 
supply, is used for groundwood. A small amount of cotton- 
wood is being mechanically pulped for use in certain pulp 
furnishes. Included as white fir are Noble fir, grand fir, and 
balsam fir. 

While the major supply of wood is cut during the summer 
and early fall, considerable logging takes place during the 
entire year. Many of the mills are therefore grinding wood 
with varying degrees of moisture, such as green wood cut 
less than a month, to wood that has been cut and stored in 
water or in a cold deck for 2 years or more. In addition, 
considerable amount of salvage logs consisting of previously 
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felled, blowdown, or insect killed timber is now being used. 
Some of this timber is in near air-dry condition. To add to 
the problem the wood for these mills comes from many dif- 
ferent types of growing sites such as the east side and the 
west side of the mountains, high and low elevations, wet and 
dry areas, and fast and slow growing sites. All of these 
factors affecting timber growth and condition make for a 
wide variation of grinding techniques necessarily practiced 
by groundwood mills located on the West Coast. 

Data taken from the book ‘‘Pulpwoods of the United States 
and Canada” by Irvin H. Isenberg, wood technologist of The 
Institute of Paper Chemistry and published by the Institute 
in 1951, gives the following information using eastern white 
spruce for the basis of comparison: 

Western hemlock reduces readily and gives a yield of 87% 
against 91% for white spruce. The color is only fair when 
compared to the excellent color of white spruce. Pulp 
strengths are comparable when 10 to 15% more power is 
used to grind the hemlock over that required for white spruce. 

White fir mechanical pulp has an excellent color, gives a 
yield of 94%; slightly better than white spruce but again 
requires 15 to 20% more power to grind. 

Sitka spruce gives a yield of 86%, the lowest of the woods 
pulped on the West Coast. The strength is good but the 
color is slightly creamy. The power necessary for grinding 
is similar to that for white spruce. 

Red fir (young Douglas-fir) up to 15 in, diam. produces a 
good groundwood but the color is poor and the power re- 
quirements run 15 to 25% higher than that for white spruce. 
More power is required to make a strong pulp from red fir 
than any of the other West Coast softwoods. 

All West Coast woods used for mechanical pulping have 
larger average fiber diameters and fiber lengths than eastern 
white spruce and hemlock. Hemlock has a diameter of 30 to 
40 pw, and an average length of 4.2 mm. as compared to a 
diameter of 25 to 30 yw, and an average length of 3.3 mm. for 
white spruce. High unit pressure and grinding temperature 
help keep the caliper of papers containing groundwood from 
these woods within satisfactory limits. 

In regard to grinding techniques used on the West Coast, 
in general, the trend is toward the use of finer grit stones, 
both single and multiple grit. The primary purpose in going 
to the finer grits is to be able to use higher unit pressures 
thereby increasing production as well as improving pulp 
strength. Pit temperatures range from 130 to 190°F. Pit 
consistency runs all the way from 1.5 to 4.5% A.D. Forty 
to one hundred pounds per square inch per unit grinding 
pressures are used. Stone impressions range from a cut of 
6 to 12 with leads running from 1.5 in. to as high as 12 in one 
mill. Horsepower days per ton for grinding are in the range 
of from 60 to a high of 90. When possible, wood species are 
ground separately to facilitate better freeness control. 

James C. Hunter (Powell River Co. Ltd.): (Common 
Sense in Pulpstone Specifications): The groundwood mill is 
a service department. The service function of the ground- 
wood mill is to supply (Gn a newsprint mill) the paper ma- 
chines with the quality and quantity of groundwood required 
at the lowest possible cost. 

1. The groundwood must have the highest possible 
quality compatible with effect on machine efficiency and a 
certain maximum power and wood cost. 

2. The groundwood must be at the desired freeness with 
minimum fluctuation. 

3. The groundwood must be produced in the quantity 
required with each grinder at near full load to achieve a 
minimum of capital investment. 

Other things being equal, the fulfillment of these criteria 
will depend on pulpstone specification choice. Over the years 
most groundwood mills, by trial and error, have found a 
standard pulpstone specification which appears adequate for 
their particular needs. Common sense therefore dictates 
that pulpstone specification choice, especially in a mill with 
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relatively few grindstones, must be fairly close to the speci- 
fications of the standard stone. 
Specifications 

Material. Material choice can be made from silicon car- 
bide, aluminum oxide, natural sandstones, and assorted 
special stones. Most groundwood people who make stone 
specification choices have had experience with these materials. 
Their results with each material will determine their choice. 
In our experience silicon carbide has shown the best results in 
pulp characteristics, ease of handling, and costs. Therefore 
common sense dictates that the great majority of our stones 
will be silicon carbide. 

Grit Size. Of all the decisions in determining a pulp- 
stone specification choice of grit size is the most important. 
Generally increasing average grit size from the standard will 
result in an inherently higher freeness pulp. At the same 
freeness coarser stones will produce higher quality pulp but 
at increased power consumption. This in effect will reduce 
grinding capacity. If pulp quality from the standard stone 
is adequate and grinding capacity is limiting, common sense 
dictates that a substantially coarser grit size than standard 
should not be chosen. Grit size choice then will be deter- 
mined by the original criteria. 

Grade. Wear rates (cubic inches of stone per moisture- 
free ton) of “harder” stones are lower than “softer’’ stones 
and therefore use of “harder” stones should result in lower 
stone costs. The limitation however is ease of burr applica- 
tion and surface pattern control. Common sense dictates 
that the stone should be “hard’’ enough to minimize stone 
costs without causing excessive burring trouble. 

Structure. Change of density of grain spacing should have 
an effect similar to changing average grit size. This choice 
then is dependent on grit size choice and the combined effect 
on the original criteria. 

Bonding. Changes in bond say from the standard vitreous 
(V) bond to a more resistant bond must be considered with 
the “hardness” rating choice. The combined effect on burr 
application and surface pattern control will determine the 
success of the bond choice. 

In mills with a large number of stones, the great majority 
of standard specifications, there should be the odd stone with 
specifications slightly different from the standard. This will 
allow assessment of the various stone characteristics under 
mill conditions and so lead to improvements in specification 
choice. 


Coarse Grinding Followed by Refining 
F. S. HOHOLIK 


In CONJUNCTION with plans for a speed up of the paper 
machine, the need for approximately 35 tons per day of 
additional groundwood production became apparent. After 
consideration of various alternatives for providing more firm 
groundwood capacity, the possibility of grinding coarse with 
high production per grinder, followed by finishing the pulp 
in double disk refiners, offered a low capital cost means of 
achieving this objective. 

A sample of groundwood having a Canadian Standard 
freeness of 350 ml. was produced on one of our regular grinders 
with a power input of approximately 35 hp. days per air-dry 
ton. This sample was submitted to the Fiber Products 
Laboratory in Springfield, Ohio, where it was refined in a 
double disk refiner to a pulp which we considered to be of 
acceptable news grade. For data see Table II, Samples 
No. 62 and 68. Although this pulp did not show the super- 
ior tear usually associated with refiner produced groundwood, 


ee Houorrk, Mill Manager, Manistique Pulp & Paper Co Manistique, 
ich. 
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this was considered to be due to the fact that the fine erit 
stones were not optimum for production of the coarse ground- 
wood for refining. 

It has been later reported (Z) that a mill-produced coarse 
groundwood using a coarser grit stone better adapted for this 
purpose could be satisfactorily refined to a finished pulp 
having equal or better strength attributes as compared to 
pulp produced completely on grinders with equal power in- 
put. 

On the basis of the above experimental results, it was de- 
cided to proceed with the refiner installation as described 
below. 


DESCRIPTION OF GRINDER AND REFINER SYSTEM 


The mill of the Manistique Pulp & Paper Co. is a one- 
machine mill producing grades ranging from novel news to 
standard news, directory and groundwood printing papers. 

The general flow sheet of the groundwood mill and the 
newly installed refiner system is shown in Fig. 1. 

There are six Voith magazine grinders equipped with water 
wheels capable of delivering 900 hp. each under normal water 
conditions. Three of these grinders are also equipped with 
electric motors of 1250, 1250, and 1500 hp., respectively. 

Under average water conditions, the groundwood mill has 
a capacity of 55 to 65 tons per day, depending on groundwood 
grade demanded for various grades on the paper machine. 

The stones are 60-in. diam. by 54 in. face. All grinders 
except one are equipped with standard news stones having 
an average grit size of 60. 

One grinder only has been equipped with a special Norton 
stone, A303-N7VG, having an average grit of 30. This stone 
was selected to provide a long free pulp, free of chop and hav- 
ing the requisite strength potential for maximum strength 
development in the subsequent refining process. This stone 
has normally been sharpened with a 10 cut spiral burr, 11/2 in. 
lead for novel news grade and 14 cut burr, 1'/, in. lead for 
news grade groundwood. A similar procedure is used on the 
fine grit stones when operating on coarse groundwood. 

As the finer grit stones require replacement, it is anticipated 
that coarser stones of the type described above will be in- 
stalled. 

The combined grinder pit stock, approximately 7% con- 
sistency as leaving the grinders, flows to two bull screens 
having */s in. round perforations. The bull screen accepts at 
approximately 0.7% consistency are pumped through three 
Allis-Chalmers single deck, Jow head vibrating screens for 
thickening. These screens are each 9 ft. long by 5 ft. wide 
and have graduated perforations of 0.032, 0.041, and 0.069 in. 
enumerated from the freed end. 

The “rejects” or coarse fraction to be refined come off these 
screens at 3.5 to 4.5% consistency and drop into an agitated 
chest below. 

The accepts or ‘“‘white water,” having consistency of 0.8 to 
0.4%, by-pass the refiners and recombine with the refined 
product later. 

Although the vibrating screens were installed primarily 
for the purpose of thickening the bull screen accepts ahead of 
the refiners, it has proved that they have a major classifying 
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Table I. 


Operating Data 


Pride a Gevaters Refiners 

ton Ta g 

ee se EE ONS hs bar ate ee days/ Total Broke ae Teil broke hp. Peed 
ae acd Cease ee iias ae -dry power D. ays/air-dry power days/air-dry Groundwood 
(1) oO a air yy ons a eo Cee!) Te a Cn s) oe ren oss 

1 pers 44.37 22.19 1559 35.14 59.6 1057 23.82 40.4 58.96 35.4 

2 ‘ 

(22 hr.) ee ors Zoi: 917 28.03 47.6 1010 30.88 ty 7 58.91 44.0 

deh 
2A 
(2 hr.) eC eee we ree ete ewe Ate eee 5 49.1 
8 48 30.24 982 26.20 52.1 903 24.09 47.9 |" 50.29 56.1 
4 Std. 42.14 20.64 1754. 41.62 61.9 1081 25.65 Br eit My eer 60.2 
nhews 
P Hy 40.23 20.12 1705 42.38 60.4 ibiliky PHS WU 39.6 AW. M5) 48.3 
6 hr. ‘S 10.38 16.65 348 33.53 54.0 297 28.61 46.0 62.14 


2 On day no. 2, 2 grinder No. (coarse stone) was isolated for 2 hr. and this i i i 
4 1 3 ) : period has been designated in Tables I and II as 2A. 
Refiner hp. days/air-dry ton (column 9) is calculated on total pulp production. 3 . F 
Percentage of total pulp through refiners, column 12, calculated from consistencies of feed, accepts, and rejects at vibrating screens. 


or selective action and roughly 50% of the total pulp passes 
through and is not further refined. The percentage degree of 
this separation is shown in Table I. 

There is some probability that the by-passing of this rela- 
tively large fraction of pulp around the refiners may result 
in a net power saving, although data to determine this point 
have not been established to date. While this accept ma- 
terial has sufficient fineness for use on the paper machines, 
its strength is somewhat inferior either to the refiner product 
or to the subsequent recombined finished pulp. 

On the other hand, the preliminary experimental refining 
work referred to in the introduction was carried out on the 
total bull screen accepts and it is possible that the white 
water fraction is capable. of further strength development if 
refined further as a total stock. 

This could be accomplished if a decker rather than the 
vibrating screens were used for thickening ahead of the re- 
finers. 

A decker would also permit higher consistency to the re- 
finers. 

Rejects from the vibrating screens are pumped to three 
Bauer 40 in. double revolving disk refiners at 3.5 to 4.5% con- 
sistency. These refiners each have two 400-hp. motors in- 
stalled making a total of 2400 installed hp. on the averaged 
equal to or slightly less than that applied on the total pulp 
at the grinders. 

The refiner product recombines with the by-passed white 
water and the composite stock is rotary fine screened and 
thickened on deckers in the conventional manner. 

The rotary fine screen rejects are returned to the bull 
screen pit and from there are pumped with the bull screen ac- 
cepts to the double disk refiners for reduction into suitable 
mechanical pulp. In this respect, the coarse grinding-re- 
fining equipment is required. 

The deckered finished groundwood is combined with long 
fibered pulp and other furnish components. The mixed 
stock is cleaned in a Bauer 12 in. cleaner system-prior to the 
paper machine headbox. 


DISCUSSION OF OPERATING RESULTS 


Production and power data are given in Table I. During 
the test period when these data were derived, the mill de- 
mand for groundwood was less than the 90 ton per day de- 
sign capacity of the grinder-refining system. Therefore, 
neither all the grinders nor all the refiner units were operated 
throughout most of this period. However, we attempted to 
maintain the ratio of approximately 60% of total power re- 
quirement on the grinders and 40% on the refiners, since this 
is the system design. 

Reference is made to Table II for pulp quality data. It 
should be noted here that all pulp tests were taken prior to 
fine screening. 
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Wood species normally used consist' of about 70% spruce 
and balsam, balance being jack pine and poplar. 

Data have been derived for three days (No. 1, 2, 3) opera- 
tion on the relatively high freeness “novel news” grade me- 
chanical pulp and three days (No. 4, 5, 6) operation on stand- 
ard news grade mechanical pulp. 

For each of the six days, pulp samples were taken every 
2 hr. at the locations designated in Table II. An 8-hr. com- 
posite of four samples from each point was made up for test- 
ing. 

The production and power figures shown in Table I for 
each day are on a 24-hr. basis. 

Since separate watt-hour readings were not available from 
individual grinders or refiners, power figures are shown only 
for total grinders or refiners operating. Likewise, it was not 
possible to determine throughput at individual grinders or 
refiners. However, an effort was made to distribute both 
power and throughput equally to the individual units, with 
the exception that No. 2 grinder with the coarse stone nor- 
mally handled more tonnage than the other grinders. 


Operation on Novel News Grade 


Total power input (grinders plus refiners) was in the range 
of 50-59 brake hp.-days per air-dry ton. From 47.6 to 
59.6% of the total power input was applied at the grinders, 
balance at the refiners. Pulp output per stone ranged from 
22.19 to 30.24 air-dry tons per 24 hr. Normal pulp output 
on this grade is approximately 17 air-dry tons per stone on 
water power. 

The finished pulp (samples 9, 17, 23, 32) is considered of 
satisfactory quality for novel news. Burst and breaking 
length are about standard and the tear is slightly higher as 
compared pulp normally produced completely on the stones at 
equal power input. 

The accepted pulp passing through the vibrating screen is 
low in both freeness and strength. The refiner output pulp 
has strength values superior to conventional groundwood of 
this grade. However, this refiner fraction has received more 
power input per ton since only approximately half the total 
pulp passes through the refiners. 

The recombined fractions have strength factors below their 
weighted arithmetical average but, as stated above, are ade- 
quate for this grade. 

Production from the special coarse stone in No. 2 grinder 
was isolated for a 2-hr. period (designated in Table IT as 2A). 

Pit sample No. 18, at a comparatively high freeness of 479 
ml., had very low strength. The refiner product (sample 22), 
however, had the highest strength shown in the novel news 
grade data. The recombined pulp was about equivalent in 
strength to the other samples shown in this series. 

During the period of novel news grade operation, No. 1 
Refiner had A-400-DE plates, No. 2 had No. A-404 plates, 
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Table II. Pulp Quality Data 
ie Tappi Standard 
Can. Std. Breaking GE. ; 
i | Tear length, Bulk brightness, Opacity 
Sample No. acca a aes an. factor i ce./9 Y To 
Day No.—1 Novel News Grade 
= . Bh Bi 55.0 95.5 
1. No. 2 Grinder pit 8.31 326 ee er jogo a 3 0 95.2 
2. No.3 Grinder pit 7.10 274 : ‘ a6 iGi0 5 60 36.0 97.0 
3. Feed to vibrating screen 0.61 207 6.88 ri % er ae 565 92 3 
4. Vibrating screen rejects 335 70) 496 4.74 ee ; read oe eet 98.5 
5. Vibrating screen accepts 0.41 108 6.91 3 “ Dec0 eh seg 96.0 
6. No. 1 Refiner output ete 187 12.8 oe Bei age ears 96.9 
7. No. 2 Refiner output 4.38 78 16.5 5). Seon) ee 58.8 95 5 
8. No.3 Refiner output 3.90 Sz 11.8 58. 1 oe oui meee Bau 
9. Recombined pulp Ona 108 9.98 319). 1 ‘ : 
Day No. 2—Novel News Grade aoe 
10. No. 2 Grinder pit 7.70 395 3.14 Sit ol ie Hes ie ore 
11. No. 3 Grinder pit (Lo 306 3.44 34.5 a a OR oend 
12. Feed to vibrating screens 0.75 249 §.32 38.3 ae nate Pike es 
13. Vibrating screen rejects 3.88 620 3.55 44.0 wee ee Ped 6050 
14. Vibrating screen accepts 0.46 OG 5.50 ileal : ; : 
351 8.69 49.7 2000 De 56.3 95.0 
15. No.1 Refiner output 3.85 ‘ : 4 
233 10.5 50.3 2090 2.80 eo 96.3 
16. No. 2 Refiner output 4.40 oa 530 B7 I 97.6 
17. Recombined pulp 0.62 154 6.25 36.0 162 : : : 
Period No. 2A—Novel News Grade vate ig % 
18. No. 2 Grinder pit only ee 479 1.85 5S) 684 3.90 ‘ 
19. Feed to vibrating screens 0.62 206 7.06 59.7 1670 2.79 53.0 96.8 
y i i j 42 674 5.73 72.6 1150 3.43 55.0 92.1 
20. Vibrating screen rejects 4. ‘ Meer 52 5 99.5 
21. Vibrating screen accepts 0.34 84 7.15 36.7 1770 re ae ne, 
22. No. 2 Refiner output ie 198 19.2 74.4 3830 at a he 
23. Recombined pulp 0.40 86 9.36 46.6 2300 2.4 : 
Day No. 3—Novel News Grade : ane 
24. No. 1 Grinder pit ane 349 3.67 33. l 990. 3.31 58. : 
25. No. 2 Grinder pit foe 487 2.96 BD) 864 3.65 ee aoe 
26. Feed to vibrating screens 0.60 265 7.47 55.4 1510 2.87 54. . 
y i i j 636 7.37 (Ed. 0 1360 3.21 55.0 91.3 
27. Vibrating screen rejects 3.64 x aaae 
28. Vibrating screen accepts 0.31 105 7.86 40.2 2110 2.47 54. ee 
29. No. 1 Refiner output ie 280 15.5 68.0 3200 2.46 55.6 ae 
30. No. 2 Refiner output oe 59 14.7 44.5 3320 2.29 53.2 on 
31. No. 3 refiner output int 162 14.3 43.3 3490 2.31 55.0 8.0 
32. Recombined pulp 0.49 140 10.4 46.4 2380 2.39 SYD. 97.5 
Day No. 4—Standard News Grade 
33%. : i it een 369 3.74 33.0 855 3.34 57.0 94.0 
34, No ; Cane pit 6.67 306 5.97 42.5 1360 3.20 57.6 95.0 
35. Feed to vibrating screens 0.64 236 8.39 52.9 1720 2.84 56.8 97.0 
36. Vibrating screen rejects 4.33 546 6.85 64.2 1691 3.32 SAO) 92.0 
37. Vibrating screen accepts 0.28 88 9.64 37.3 2330 2.38 56.2 98.5 
38. No.1 Refiner output 5.37 349 9.63 52.0 2080 Oi 57.0 94.5 
39. No. 2 Refiner output 6.73 162 16.5 58.3 3870 2.44 58.2 91.5 
40. No.3 Refiner output 1.06 175 15.6 60.6 3390 2.59 58.0 96.5 
41. Recombined pulp 0.96 149 OR 60.0 2760 2.78 57.0 96.0 
Day No. 5—Standard News Grade 
42. No. 1 Grinder pit oS 326 4.52 34.6 774 Seo 56.0 95.0 
43. No. 2 Grinder pit 8.15 306 4.63 40.3 1230 3.0L 58.0 95.5 
44. Feed to vibrating screens 0.57 250 5.70 42.2 1310 3.10 56.5 96.5 
45. Vibrating screen rejects 4.87 620 4.03 46.3 945 3.54 56.0 92.0 
46. Vibrating screen accepts 0.32 73 OM 32.0 1765 2.43 55.0 97.2 
47. No.1 Refiner output 4.72 166 Wah 7 47.2 2700 2.64 58.0 97.1 
48. No. 2 Refiner output 4.74 140 14.5 58.2 3130 2.54 58.2 97.0 
49. No.3 Refiner output 4.52 220 10.6 52.6 2440 2.68 57.5 96.0 
50. Recombined pulp 0.60 DS 10.2 42.0 2350 2.49 57.0 97.5 
Day No. 6—Standard News Grade 
51. No. 1 Grinder pit 330 4.62 34.6 1240 Bel 57.0 94.5 
52. No. 2 Grinder pit 255 8.60 55.0 2100 3.04 58.5 95.0 
53. Feed to vibrating screens 202 7.96 49.7 1970 2.64 57.0 96.5 
54. Vibrating screen rejects 620 5.84 69.4 1540 3.38 yr ay 92.0 
55. Vibrating screen accepts 75 8.04 37.4 1930 2.33 57.2 98.0 
56. No.1 Refiner output 165 18.1 (bos 3750 2.42 57.0 94.0 
57. No. 2 Refiner output 198 19.7 74.8 3980 22 59.0 96.5 
58. No.3 Refiner output 182 WSF 66.4 3300 2.50 58.0 96.5 
59. Recombined pulp 103 11.2 45.8 2300 2.39 58.0 99.0 
Regular Novel News Grade 
60. Grinder pits (all grinder pulp) 164 7.60 39.8 1940 3.00 yf 0 97.3 
Regular News Grade 
61. Grinder pits (all grinder pulp) 110 10.2 44.7 2840 2.40 57.3 98.4 
Fiber Products Laboratory Trial 
62. Coarse groundwood supplied for 
Fiber Products Lab. Test (approx. 
35 hp. days/air-dry ton) 350 4.50 29.2 1300 3.10 53.5 96.8 
63. Sample 61 laboratory refined (No. 
400 Refiner, 28.9 hp days/air-dry 
ton) 6.02 125 12.2 31.3 3050 2.30 il. 98.8 
226 A 


Vol. 43, No.1 January 1960 


Tapp 


Table III. 


Fiber Classification Data 


Sample No. On 28 Mesh 


% 
On 100 Mesh 


On 48 Mesh On 200 Mesh Through 200 Mesh 
Day No. 3—Novel News Grade 
24. No. 1 Grinder pit 24.73 222 16.88 WP. 335) 23.72 
Ea 24.73 47.05 63.93 6.2 
25. No. 2 Grinder pit 29.61 18.49 12.68 10.38 "28 84 
ict 29.61 48.10 . 
26. Feed to vibrating screens 27.96 20.02 an ives potas 
es) 27.96 47.98 62.12 73.92 100.00 
27. Vibrating screen rejects 51.38 14.52 10.69 7.38 16.03 
ie 51.38 65.90 59 : 
28. Vibrating screen accepts 9.55 14.63 ee eoe Bnei 
9.55 24.18 37.42 49.59 
29. No. 1 Refiner output 31.93 14.96 11.79 12.29 "29.03 
31.93 46.89 58. 68 70.97 100. 
30. No. 2 Refiner output 3.94 13.21 20.16 24.97 37 73 
3.94 17.15 37.31 62.28 
31. No. 3 Refiner output 12,11 20.47 19.16 19.53 28.73 
12.11 32.58 51.74 Tn 100.00 
32. Recombined pulp 15.53 16.49 12.52 DRA, 42.99 
15.53 32.02 44.54 57.01 100.00 
Day No. 6—Standard News Grade 
51. No. 1 Grinder pit 19.84 22.59 17.56 12.91 27.10 
19.84 42.43 59.99 72.90 100.00 
52. No. 2 Grinder pit 27.81 19.57 13.25 10.23 29.14 
‘ 27.81 47.38 60.63 70.84 100.00 
53. Feed to vibrating screens 20.89 16.43 12.30 9.84 40.54 
; f : 20.89 Bf BV 49 .62 59.46 100.00 
54. Vibrating screen rejects 38.32 18.61 10.80 7.69 24.58 
; ; 38.32 56.93 Oe. 18 Le, 100.00 
55. Vibrating screen accepts Ya) 13.06 12.86 11.61 54.77 
7.70 20.76 33.62 45.23 100.00 
56. No. 1 Refiner output 224 20.03 1522 13.88 27.63 
‘ 23 24: 43.27 58.49 C2 100.00 
57. No. 2 Refiner output 27.06 19.34 14.13 12.50 26.97 
27.06 46.40 60.53 73.03 100.00 
58. No. 3 Refiner output 14,22 Nef OR 13.20 2 45.60 
: : 14.22 31.43 44.63 54.40 100.00 
59. Recombined pulp 13.78 16.39 13.00 10.56 46.27 
; 13.78 30.17 43.17 53273 100.00 
60. Regular novel news-grinder 
pit (all grinder produced) 12.23 16.92 15.10 19.11 36.64 
223 29.15 44.25 63.36 100.00 


and No. 3 had No. A-406 plates installed. The only con- 
sistent difference in pulp quality apparent is the lower freeness 
from the finer tooth A-404 plates in No. 2 refiner. These 
plate patterns are illustrated in Fig. 3. 


Standard News Grade Operation 


It is noted from Table I that the total power input for 
this grade was higher than the freer novel news grade. Total 
power (grinders plus refiners) varied from 62.14 to 70.15 
brake hp. days per air-dry ton. Percentage of total power 
used on the grinders was also higher, ranging from 54.0 to 
61.0%. 

Examination of pulp data indicates that No. 2 coarse stone 
produced consistently higher tear at the grinder pit as com- 
pared to the regular 60 grit stones. 

With the somewhat higher total power input for this grade 
and the lower freeness of the pit stock, pulp from the re- 
finers showed excellent burst, tear, and breaking length. 

Tear especially was well maintained in the re-combined 
fractions (samples 41, 50, 59) and these finished pulps are 
considered equivalent or slightly superior to conventional 
groundwood of this grade at equal power input. 

A-400-DE plates were used in all refiners on the standard 
news grade operation. 


Fiber Classification Data 


Fiber classifications were run using a Bauer-McNett fiber 
classifier on al] samples. 
Classification data for days No. 3 and 6 are shown in Table 


a iT. 
The selective effect of the vibrating screens in the mill 
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system is quite apparent with a concentration of fines and a 
large reduction of the coarse and fraction in the accepts from 
these screens. 

There is also a corresponding decrease in fines and an in- 
crease in coarse fraction apparent in the rejects from the 
vibrating screens (refiner feed). 

The recombined finished pulp has a fiber distribution gen- 
erally comparable to the conventional all grinder pulp pro- 
duced at this mill as shown in Table ILI, sample 60. 


CONCLUSION 


In conclusion it may be stated that the coarse grinding 
followed by refining technique will produce mechanical pulp 
of equivalent or better quality than pulp produced com- 
pletely on grinders at the same total power input. 

It has also proved possible to double the production per 
stone at half the normal power input and finish of the re- 
sultant coarse groundwood to an acceptable pulp in the double 
disk refiners. This will permit an existing groundwood mill 
to double its production without installing additional grinders. 

Flexibility for immediate adjustment of pulp freeness and 
quality is provided by the refiners. 

While the data presented do not necessarily represent the 
ultimate results that may obtained, all grades of pulp pro- 
duced by the described system have run well on the paper 
machine with no adverse affect on machine running condi- 
tions or paper quality. 
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New Wood Handling System and Groundwood 
Mill at Powell River 


JAMES C. HUNTER 


On April 21, 1955, the Powell River Co. announced 
its intention to install another newsprint machine at Powell 
River. Besides the machine additional power and a new 
groundwood mill were required. Previous to the announce- 
ment arrangements were made with the B. C. Electric Co. 
to furnish the required power via a high tension line from the 
Lower Mainland. 

Following the announcement the Technical Services 
Department and operating personnel collaborated on proc- 
ess flow design and preliminary equipment choice for 
the proposed new groundwood mill. These data were 
forwarded to the consultants, Sandwell and Co., to serve 
as the basic design for the new mill. 

Long-range plans for the renovation of the groundwood 
mills at Powell River had been active for some time. In line 
with these plans Koering-Waterous Co. were commissioned 
by the Powell River Co. to build two 64-in. Great Northern 
grinders (basically the same as the standard 48-in. model) 
capable of producing 60 ovendry tons per grinder day. 

The two prototype grinders were installed in GP-2 ground- 
wood mill in 1952. Each grinder is driven by a 4500 hp. 
50 ¢.p.s. synchronous motor and, with a partition in the mag- 
azine, grinds 32-in. blocks from the normal wood supply. 
The performance of the grinders met all expectations. 
Accordingly, the choice of grinders for the new groundwood 
mill, or GP-4 as it was designated, was four 64-in. Waterous 
Great Northern grinders. 

The new groundwood mill building was designed to house 
a unit of eight grinders and processing equipment. The 
project was completed and groundwood production started 
in January, 1956. 


THE GP-4 GROUNDWOOD MILL AT POWELL RIVER 
A, Wood Supply 

Wood demand of about 110 M BCLS per day can be 
Taanes C. Hunrer, Powell River Co. Ltd., Powell River, B. C. 
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obtained from three sources or combination of these sources 
(Fig. 1): 

(1) Salvage bundle booms 

(2) Small flat-boom logs up to 22-in. diam. 

(3) Sawn wood from the sawmill. This source will be 
used only during emergencies and will be obtained by raising 
every second saw on a slasher deck cutting 32-in length blocks 
for the 3-pocket grinders. 

While salvage wood is intended to be the major source of 
GP-4 wood supply, if barking capacity becomes a limiting 
factor and/or decreased use of salvage wood is indicated, there 
will be about 210 M BCLS per day of small flat-boom logs 4 
available for GP-4 via the ring barker. 

Species control is obtained by programming booms to the © 
whole mill in the desired species percentages. Because all’ 
groundwood produced eventually is mixed species, control is 
maintained within a fairly narrow range. 


B. Wood Preparation 


(1) Salvage bundles averaging about 3 M BCLS each- 
are raised by a 40-ton crane to a break-up deck. 

(2) Flat-boom logs are removed from the water by a 
standard inclined log haul. 

Logs are cut to length by a 108-in. diam. cut-off saw 
(maximum 26 ft. 8 in.). The first cut and second if required 
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| provides 64-in. multiples. The pieces are barked on a 48-in, 
} Haneel ring barker. Pieces of suitable diameter and length 
) are run to the whole log slasher as required, excess and large 
diameter pieces are detoured to the chipper and sawmill. 
| Bundles which contain fir logs must be used on the whole 
| log slasher to prevent fir entry into the sulfite chips. To 
j utilize fully the second or third piece (random lengths) 
} the roll case at the whole log slasher (Fig. 2) is provided with 
two steam operated stops which, in conjunction with the saw 
} setup will provide 42-in. and longer blocks from any usual 
j piece length. With the first stop up the operator notes the 
| position of the trailing end of the piece relative to an indicating 
| board and places the forward end of the piece against one or 
| other of the three stops as required. 


} Whole Log Slasher Data 

!) Maximum log diameter—22 in. 
No. of saws—6 

Saw diameter—72 in. 
Teeth—Detachable 

Peripheral speed—11,000 f.p.m. 
Drive—40 hp. each . 
Chain speed—30 f.p.m. 

Chain type—Cradle arm 
Cradle spacing—48 in. 


)C. Block Transport 


_ Blocks from the slasher fall onto two S.S. 40 chains slightly 
} longer than the width of the slasher deck, thence to a 240-ft. 
‘horizontal belt. Leaving the horizontal belt, the blocks are 
+ chuted onto a similarly inclined belt, 330 ft. long, for transport 
) over the main roadway and mill buildings. This belt extends 
|) back to the emergency sawn-wood entry from the saw mill. 
Both belts are 48-in. wide in standard roller supports. 

From the inclined belt the blocks go down a chute to a 
i flume 1200 ft. in length. The flume passes through the old 
}mill area and adequate provision for overflows had to be 
‘included in the flume design (Fig. 3). Overflows, when they 
) occur, are diverted into a duct alongside the flume. The top 
\to the duct serves as the walkway alongside the flume. 
) Flume sluicing water, about 3000-5000 Imp. g.p.m., is 
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piped from no. 2 penstock nearby. The water is discharged 
to sewer at the flume exit. Flume level control is obtained 
by the use of removable dam boards at the exit. The flume 
provides 8 hr. storage for GP-4. 


D. GP-4 Block Handling System 


The GP-4 block handling system is divided into two 
areas. 

1. Area A. This area is controlled by the flume operator 
stationed at the Area A control panel (Fig. 5) near the 
right-angle turnpoint. Facing the operator is a closed- 
circuit T.V. set showing the exit end of the flume and the 
inclined and horizontal spike roll cases. 

Procedure for bringing blocks into the grinder room is as 
follows: 

(a) The operator starts each conveyor section in sequence 
but not including the partially submerged inclined roll 
case. 

(b) While observing the T.V. picture the operator starts 
and stops the inclined section to allow single blocks only to 
run on the horizontal roll case section and through the con- 
veyor system to the transfer deck. 

2. Area B. Loading of all four grinders and storage of 
blocks on the transfer decks is done by the loader operator 
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stationed in a rail carriage (Figs. 6 and 7) which runs above 
and along the transfer deck sections. Control panels (Fig. 8) 
for block transfer and grinder loading are located at the 
center-line of each grinder. When a grinder pocket is filled, 
reloading of the magazine is accomplished as follows: 

(a) The operator in the carriage proceeds to the grinder 
and centers the carriage within 3 in. of the grinder center-line. 
A limit switch is depressed by the carriage, which activates 
a green light on the control panel and also overrides the 
circuits controlling the stop-pins, lift skids, and roll cases for 
both pockets of the grinder. 

(b) With the area above the roll case clear the lift skid is 
dropped and the roll case started. 

(c) Single blocks are dropped on the roll case by movement 
of the transfer chain leading to the roll case and intermittent 
use of the stop pins. 

(d) Moving the carriage from the center-line of the 
grinder restores the stop-pins to normal, stops the roll case, 
raises the lift skids, and turns off the green light. 

Stop-cycle, hand controls are also located on the grinder 
walkways for use during jams. 


E. Grinders 


The four 64-in. Waterous Great Northern grinders are each 
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powered by a 5000 hp. 60 c.p.s. synchronous motor. Pocket 
loading and grinding is done automatically through limit 
switches and valve sequence operation as on the standard |} 
48-in. Waterous model. Load can be controlled by the | 
individual grinder governors or by a master governor acting || 
through the individual governors, which maintains desired _ j 
B. C. electric power with the major portion to GP-4 and a | 
small amount channelled through a 60 to 50 c¢.p.s. con- | 
verter to the mill loop. B. C. electric power is maintained 
constant and variations in demand are taken up by the 
grinder motors. 

The grinders are equipped with pit temperature control 
on the rear shower and manual control on the top shower . 
and operating equalibrium conditions are as follows. 


Pit temperature (controlled), 180°F. 
Shower temperature (controlled), 130°F. 
Pit consistency, 2.0%. 

Average load, 3500 kw. 


The Norton artificial grinder stones are 67 in. in diam. 
and 69 in. in length. Stone compositions are: 

Grinder No. 1—37C60 Special—P7V av. 70 grit—*/2 60, 1/2 80 

Grinder No. 2—37C701 P7V 


Grinder No. 3—37C607 P7V 1/2 60, 1/4 80, 1/4 90 
Grinder No. 4—37C602 P7V !/2 60, 1/4 70, 1/4 80 


F. Screen Room 
The screen room is designed for brightening after the 
deckers to achieve: 
1. High grinder shower temperature 
2. Optimum brightening conditions 
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3. Minimum corrosion by exclusion of zinc hydrosulphite 
from the grinder and screen rooms. 

(a) The bull screens are standard inclined raker screens 
with l-in. diam. perforations in high-chrome steel plates. 
Provision has been allowed for reclamation of bull screen 
rejects via the Jeffery shredder but as yet this is not in use. 

(b) Bull screen accepts are pumed to four Jonsson knot- 
ters with */1¢-in. diam. perforations in 316 S.S. plates. 

(c) Knotter accepts are screened in seven type A Cowan 
screens. All parts in contact with the stock are either 
3.6 S.S. or rubber-clad. Screen plates are 18 gage 316 SS. 
with 0.07-in. diam. perforations. Headbox arrangements 
permit the use of four firsts and three seconds or five firsts and 
two seconds. 

(d) Screen accepts are dewatered in six 6 ft. 6 in. by 14 ft. 
Cowan single end discharge gravity deckers. The inner shell! 
is constructed of */15 in. with */s in perforations. Backing 
wire on the shell is 10 mesh and facing wire is 30 or 40 mesh. 
All parts in contact with the stock are 316 S.8. Stock is 
doctored from the deckers by rubber-covered couch rolls 
equipped with balance arms. 

At 0.55 to 0.60% fed consistency capacity of the deckers is 
| about 40-50 o.d. tons per day with discharge consistencies 
of about 4 to 5% o.d. 

(e) Refining System. Knotter rejects pass through a 
100 hp. Jeffery shredder, join second screen rejects, and are 
pumped to two Haug drainers, dewatered to 12% o.d. and 
thence to a 200 hp. eight-roll Haug refiner. With normal 
operating conditions no rejects losses occur with the refiner 
at 70 to 80% full load. 


G. Brightening System 


(a) Zine hydrosulphite is added to the suction of the 
deckered stock pump to the bottom of the retention tower. 
) The tower is 16 i.d. by 70 ft. high and constructed of pressure 

_ creosoted wood staves. At 4.5% consistency retention time 
+ is about two hours. Stock temperature is 140°F.-150°F. 
' Stock is sluiced from the overflow ring of the tower by recir- 
culated washer effluent. 

(b) The brightened stock is washed in two 8 by 16 ft. 
/ long Sherbrooke 316 8.8. washers. Stock removal is effected 
) by water-jet doctor dischargers. Washed stock flows by 
| gravity to the washed stock tank. 


H. Washed Stock Pumping System 


To minimize freeness and pulp quality variations washed 
stock from GP-4 is pumped 1500 ft. to the central mill blend- 
ing tanks to be mixed with groundwood from the other mills 
| and the mixture distributed to the various paper machines. 


I. Materials of Construction 


All tanks and stock flumes are tile lined. Pressure creosoted 
| wood stave pipe and 316 S.S. stainless fittings are installed 
' throughout the mill. All equipment, as far as possible, is 
/ of 8168.8. construction. 


, J. Production and Pulp Quality 


During the first two weeks in October average GP-4 
/ production and pulp quality statistics were: 


. Pit freeness—92 C.s.F. 

. Production—60 o.d. tons per grinder-day 

. Load—90% full load 

. Power consumption—1420 kw.-hr. o.d. tons 

. Brightness—58.0 G.E. units 

. Pulp quality at 85 C.S.f. (Deckered stock) 
a. % Mullen—36.5 
b. Tear factor—51.0 


AOmkwWNe 


K. Personnel 
A GP-4 shift crew consists of: 


3. Loader operator, 
4. Flume operator. 
5. Spare. 


Present man-power production rate is ‘about 2.0 o.d. 
tons per man-hour. The addition of another four grinders 
in the future will require at most-another two men aad man- 


power production rate will increase to about 2.0 a.d. tons per 
man-hour. 


Panel Discussion: 


wood for End Use 


S. R. Parsons (Consolidated Water Power & Paper Co.) 
(Manufacture of Groundwood for Use in Book Paper): In 
producing a coated groundwood sheet suitable for top quality 
halftone printing the primary requirements are for a ground- 
wood of high brightness and freedom from dirt and shives. 
High bulk, high opacity, good absorbency for printing inks, 
and good running qualities on the paper machine are also 
essential. 

Our grinders are largely pocket: grinders with a few re- 
cently installed ring grinders, Rather moderate grinding 
conditions are used in the pocket grinders, absorbing not over 
150 hp. per pocket with 25-in. wood. Artificial stones of 
“N” grade and 7 structure are used. Our recent preference 
has been for aluminum oxide abrasive with an average grit 
size of 85. Burring is with an 18-cut spiral burr with 11/2- 
in. lead. 

Screening is in three stages with 0.050-in. perforations in 
both primary and secondary screens. Flat screens are pro- 
vided for rescreening of secondary rejects. Extensive use is 
made of centrifugal cleaners. 

The freeness test is the principal control test. An hourly 
test is run on a composite sample for control purposes. When- 
ever the freeness falls outside a prescribed range of about 
8 points, change is made in either grinder pressure or in stone 
surface. Pit freenesses are run once per shift and are of use 
in determining which stone needs adjustment when the reg- 
ulator freeness shows a change to be necessary. 

Handsheet tests are made on regulated stock once per shift. 
Attention is given to burst, bulk, and fiber fractionation but 
none of these are regarded as control tests. Increasing at- 
tention is being paid to the air porosity test but we have not 
as yet attempted to use it as a control test. 

All of our groundwood is bleached. In the past, emphasis 
has been placed on obtaining high unbleached brightness in 
order to reduce bleaching costs. As we have speeded up our 
paper machines, runnability of the groundwood has become 
increasingly important and we now realize that certain past 
practices aimed at reducing decay and discoloration in 
storage such as the use of sap peeled wood are detrimental to 
good runnability. We are now endeavouring to provide a 
uniformly high moisture wood for grinding with the realiza- 
tion problems in wood procurement may result. 

Our groundwood has the following approximate test values: 
TAPPI burst factor 17; TAPPI tear factor, 32; breaking 
length, me. 3900; bulk, 2.20; freeness (C.S.), 70; per cent 
passing 150-mesh screen, 45; porosity (Sheffield), 140; un- 
bleached, brightness and 62; bleached brightness, 69. 

C. A. RicHarpson (Blandin Paper Co.) (Groundwood for 
Supercalendered Magazine Paper): Supercalendered pub- 
lication grades are characterized by several properties which 
may be grouped as optical, printing, strength, and runn- 
ability. In the optical group, color, brightness, opacity, and 
cleanliness are important. Color and brightness are closely 
associated. Brightness generally runs in the vicinity of 70, 
and is readily obtained by bleaching the groundwood pulp 
together with the use of today’s high brightness chemical 
pulps and filler clays. Color is generally a matter of pref- 


Tailoring Ground- 


| 


1. Jiggerman. 


2. Screen-tender. erence by the customer, and usually runs on the blue-white 


ii 


» Tappi - January 1960 Vol. 43, No. 1 231 A 


eee 


side, obtained by the use of blue and purple dyes. Opacity is 
important, since these grades are generally light in weight, 
ranging from 35 to 40 lb. basis weight. Opacity is maintained 
by keeping the groundwood content high, the choice of chem- 
ical pulps of relatively high opacity, the use of relatively 
high clay contents, and by avoiding crushing the sheet on 
the supercalender. Cleanliness is maintained by the use of 
fully bleached chemical pulps, and by producing clean ground- 
wood. The printing properties are smoothness or finish, 
gloss, and ink receptivity. These are important, and are 
obtained by the production of suitable groundwood, the 
maintenance of good formation on the paper machine, and 
careful supercalendering. The proper moisture content and 
the use of steam showers on the calender are important in 
obtaining high smoothness and gloss without blackening. 
Runnability on the printing presses is very important in this 
gerade of paper since it is printed on high-speed presses, either 
letterpress or rotogravure. Moderate bursting and tensile 
strength are required, but the most important single strength 
test is the dry tear test. Burst and tensile come primarily 
from the groundwood, with tear derived chiefly from the chem- 
ical pulps, although the tear strength of the groundwood 
contributes. 

Groundwood pulp is a high percentage of the fiber furnish 
of these grades. Therefore its properties are important 
factors in the final sheet. 

Cleanliness starts at the woodroom. The wood is thor- 
oughly cleaned of all bark, and rigid inspection insures clean 
wood to the grinders. Efficient screening removes further 
dirt. Bleaching further reduces the dirt count. Many 
mills are going to centrifugal cleaning to further contribute to 
clean pulp. The presence of shives or slivers in the ground- 
wood is very undesirable. Shive elimination starts at the 
grinder, through the choice of stone grits and burrs, and the 
proper dressing of the stones. Proper screening and the use 
of centrifugal cleaning further remove shives. Thorough 
refining of screen rejects is important to avoid returning shives 
to the system after they have once been removed. 

Brightness is obtained by peroxide bleaching. In order 
to maintain a paper brightness off the paper machine of 73, 
a bleached groundwood brightness of about 69 is required. 
This is obtained by maintaining an unbleached brightness of 
about 60 to 61 by proper supervision of the proportions of 
woods of different ages delivered by the wood yard, and then 
bleaching in a medium density bleach plant, using about 
1.5% Na.O, (applied as a mixture of sodium and hydrogen 
peroxides). 

Good wood, as freshly cut as possible, is required for good 
groundwood. Spruce is the chief species, making up about 
65% of the total wood, the remainder being about evenly 
divided between balsam and aspen. Each species is ground 
separately, with stones and grinding conditions chosen for 
that species. The different pulps are then mixed in the bull 
ditch. 

Four-pocket grinders, each powered by its own synchronous 
motor are used. The motors vary in size from 650 to 1000 
hp., and have a speed of 240 r.p.m. The stones are 28 in. 
wide to grind 25-in. wood, and are 60 in. when new. 

Four types of artificial stones are used, with different grit 
distributions and compositions for different purposes. 

The coarsest stones (Norton 37C544-07V), with 25% each 
of 46, 60, 70, and 100-mesh grit and an 0 hardness are used 
with a 10-spiral, 3'/.-in. lead burr for spruce. The pulp is 
long fibered and strong, and the power consumption is low. 
These stones make good pulp also at higher freenesses, such as 
are required when heavier paper is being made on the paper 
machines and higher freeness and production are required. 

Another crystalon, stone (Norton 37C605-07V), has 25% 
each of 60, 80, 90, and 100-mesh grit and 0 hardness. This 
type of stone is used with a 10-spiral, 31/:-in. lead burr for 
spruce and balsam, and with a 10-thread, 3/2-in. lead burr 
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for aspen. The spruce and balsam pulps are somewhat finer 
than from the coaser stone, with good strength and a slightly 
higher power consumption. 

A third stone (Norton 37C806-N7V), has 50%, 80-mesh 
and 25% each of 70 and 90-mesh grit and N hardness. It is 
used with a 10-thread; 1/2-in. lead burr for aspen. The wood 


is ground at freenesses of 100 to 110 as against 80 for spruce ° 


and balsam, and the power consumption is about 75 hp.-days 
per ton as against 60 to 65 for spruce and about 68 for balsam. 
The aspen pulp has moderate strength, and adds to the opacity 
and bleachability to the mixture. 

The fourth type is an alundum stone (Norton A602-N7VG), 
has 50% 60-mesh and 25% each of 70 and 80-mesh grit, and 
N hardness. It is used with a 12-spiral, 31/2-in. lead burr for 
spruce. The pulp is very well suited for this type of paper, 
with very low rejects, fine fiber, and good strength. The 
power consumption is moderate, and the production is good. 

The pit density is 3.5%, the grinding pressure 30 or Sob 
depending on the size of the motor, and the temperature be- 
tween 145 and 150°F. The spruce and balsam are ground 
at pit freeness if about 80, and the aspen at 100 to 110. 
The freeness of the unbleached groundwood after the deckers 
is 70 to 74. ; 

The pulp is screened on Impco screens with 50-cut plates, 
and the tailings are rescreened on 50-cut plates, with the final - 
rejects going to a Haug refiner. 

The same type of pulp is also suitable for machine finish" 
book paper, and for coating base stock. 


W. J. Wauxer (Champion Paper and Fibre Co.) (Tailoring | 
Groundwood for Coating Body Stock): The groundwood pro-— 


duced at The Champion Paper and Fibre Co. mill at Pasa-~ 


dena, Tex., is used primarily on one machine producing body | 
The sheet is 40-lb. 25 XK 38—) 
The raw stock is 27 lb. and 13 lb. of coating is — 


stock for Life magazine. 
500 basis. 
applied on the machine. 


The daily groundwood production is about 50 tons per day. 


It is produced on two 5-ft Roberts grinders, each powered 
by a 2350-kw., 300-r.p.m. motor. 
diam. by 66-in. face. 

The groundwood furnish range is 45 to 55%. The cur- 
rent machine speed is 1450 f.p.m. and the trimmed sheet is 
1743/,in. wide. 

Quality Requirements 


Cleanliness. Requirements: The stock must be as free | 


as possible of coarse fiber bundles which would show through 
the coating. 


Control: This accomplished by using fine screen plates | 


0.040-in. perforation followed by Centri-Cleaners. The 
screen consistency must be kept at a high figure, 0.75% 
moisture-free. The screened stock is tested regularly by 
sampling on a test flat screen to check on operation and pos- 
sible screen plate breakage or leakage. 

The amount and kind of fiber present in the “A” fraction 
(20-mesh) of the Bauer-McNett classifier is used as a guide 
to the operations. This should be 1% or less. It is neces- 
sary to watch the wood supply as to age as the deterioration 
during the summer is very rapid. The ‘“‘blue glass” is used 
for a general evaluation of the pulp characteristics. 

Freeness. 
freeness within close limits especially when 50% groundwood 
or more is used in the furnish. 


at a speed of between 1400 and 1500 f.p.m. The range that 


has proved most satisfactory is from 75 to 85 ml. Canadian _ 


standard. If it is slower than this, it does not blend well 
with the chemical pulp and will not form properly. If it 
is too free, it will not felt properly and will not give a slow 
enough mixture. 


Control: Freeness is taken at the stones; after the Centri- 


Cleaners, after bleaching, and as delivered to the meter | 


of the machine after storage. 
Limits are set on stone freeness. 
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The stone size is 62 in. _ 


It should not vary more than ; 
10 points in order to permit satisfactory machine operation 


Requirements: It is necessary to control the | 


These are comparatively | 


wide. The main control is after the Centri-Cleaners and 
comparatively narrow limits are used at this point. 

The load on the grinders is used as a first control when 
changes are indicated. The stone surfaces are kept in such 
shape that raising or lowering the loads on the grinders will 
take care of the normal variations in wood quality or burring 
cycles, As only two grinders are involved, the stone surfaces 
must be kept within very narrow ranges for satisfactory per- 
formance. 

The “blue glass” is used for a first check on pulp appearance 
after a stone has been treated. A slide projector and micro- 
scopic examination are also used to some extent. 

Blending and Felting. Requirements: It is necessary to 
have the pulp in such a condition that it will blend properly 
with the chemical pulp which, in this case, is semibleached 
pine kraft and still control the drainage on the wire. 

Control: It is found that the bursting strength indicates 
this property quite well. If the bursting strength is high 
enough, satisfactory results are obtained. The control is 
with the horsepower-days per ton input. This ranges from 
100 to 120. 

Brightness. Requirements: It is necessary to have a 
65 G.E. minimum groundwood brightness in order to give a 
_ satisfactory brightness in the finished sheet. 

Control: Peroxide bleaching varying from 1/, to 13/;%, 
depending upon the wood quality, satisfies the requirement. 

General. It may be of interest to note that the wood now 
being used is cottonwood. Pinewood was used prior to 
' June, 1956. The results with cottonwood are much superior 
' in all respects to those obtained with pine. 

R. W. Lear (Shawano Paper Mills) (Groundwood for Towel- 
ling and Tissue): Groundwood pulp intended for use in 
 towelling and tissue papers can be quite a different material 


© than the groundwork pulp we’ve been talking about so far 


| particularly good pulp that will be eventually used in the 
{| printing process. In general, softness, absorbancy and bulk 
are of primary importance in towelling. The paper must be 
strong enough to function properly, but that doesn’t ask too 
much from it. In certain applications color is important, 
while in certain other types of towelling it is of very minor 


importance. In taliing about towelling today and about 


| groundwood to be used in its manufacture I am talking about 
towels normally made with groundwood contents in the range 
of 50 to 80%. This is pretty much the typical manila towel. 
In the case of towelling, wet strength of the finished paper is 
more important than its dry strength. The towel must be 


) strong enough to hold together while it is used and while it is 


i being taken from the dispenser. In the operations with which 


| I am familiar the strength of the wet web on the paper ma- 


chine is of minor importance, and the groundwood need not be 
‘} particularly strong in order to assure good paper machine 
| operation. A towelling grade groundwood should be very 


free and should contain a modest amount of fines. This will 
# assure good softness, bulk, and absorbancy in the towel. In 


* my opinion groundwood pulp for towelling should have free- 
) ness of at least 180 ml. and actually, I would prefer a pulp 
| substantially more free than that. Although shivs are not 
© desirable, they are not as serious a problem as they would be 
} in printing papers. A rather shivvy pulp can be used in the 
manufacture of towelling because the crepe and embossing 
patterns do tend to mask the shivs to a certain extent. Large 
shivs are more serious when there is a large degree of contrast 
) between the color of the chemical pulp and the groundwood 
1 than they are when the colors are very similar. Some towels 
; are made from mixtures of unbleached kraft and groundwood 
+ and the shivs are much more important than in an ordinary 
| sulphite groundwood towel. Because high freeness pulp is 
' desirable, it is possible to grind wood such as poplar for this 
» application and to do so in reasonably good rates of produc- 
tion. An excellent grade of groundwood towel can be made 
» from 100% poplar. The resulting pulp can be used to make 
» an ideal sheet of manila towelling stock, with excellent soft- 
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ness, bulk, and absorbancy. The good bleachability of this 
pulp is important for many of the full bleached grades of tow- 
els too, and in many of the toilet tissues. I do not believe 
that much special attention need be paid to the strength of 
groundwood pulp for towelling, as the basis weights involved 
and the percentage of groundwood normally used, there 
should be plenty of strength for good machine operation. I 
think that a towel with a good finished web strength can be 
made economically, using the wet-strength resins for 
strength and using a groundwood pulp with only very modest 
strength. The freeness must be maintained at a reasonable 
level so that you do have uniform drainage on the machine 
wire. Now, in talking about the tissues, there are two differ- 
ent types: the type where groundwood is used as a filler in 
quantities of 20% and 30% I will talk about first. In those 
cases you have a high content of chemical pulps and the 
strength of the groundwood is not too important, and a pulp 
very similar to that used for towellings should be suitable ex- 
cept that extremely high freeness would not be desirable. 
You want a lower freeness in order to have paper formation 
on the machine wire without having it necessary to hydrate 
the chemical fibers and thus make a stiff and hard sheet. In 
those cases where the groundwood content is not over about 
30%, I think that a pulp with freeness up to about 180 ml. can 
be quite satisfactory. In the case of the toilet tissues with 
high groundwood contents, then the strength of the ground- 
wood becomes very important, both for good machine opera- 
tion and from the standpoint of the strength of the finished 
product. In these cases, a groundwood with a freeness and a 
range of 130 to 150 ml. is frequently used. The use of spruce 
would be desirable, but in many cases is out of the question 
from the standpoint of economics because the tissues are in a 
normally low price range. I do know that there are satisfac- 
tory tissues are in a normally low price range. I do know 
that there are satisfactory tissues apparently being made 
where the groundwood is 100% poplar. 

CHAIRMAN: I believe you are producing a groundwood en- 
tirely different from what we have been hearing about, at these 
sessions, and particularly from a quality viewpoint. 

J. A. McLean (Great Northern Paper Co.) (Tailoring 
Groundwood for News): Recent increases in newsprint ma- 
chine speeds have raised questions regarding the quality of 
groundwood necessary for potential operation at 3000 f.p.m. 

Somewhat similar questions confronted groundwood per- 
sonnel of the early twenties when the 1000-ft. speed barrier 
was approached and crossed. With the old 2-ft. grinders, 
sectional burrs and natural pulpstones of that day, stock varia- 
tions were the rule. Quality as such was determined by blue 
glass or the roar of the mill superintendent as he watched 
broke pile high in the machine aisles. 

Thirty-three years later, the 2000-ft. speed barrier was 
crossed with much less confusion. Technology had added 
a magic touch to mill equipment and personnel. 

At the present time—during this Third International Pulp- 
ing Conference—there are a number of newsprint machines 
operating successfully in the 2200 to 2400 f.p.m. range. To say 
that improvements in groundwood fiber alone are responsible 
for these speeds or that further control of groundwood of itself 
will permit substantially higher speeds, would of course be 
presumptuous. As long, however as it forms a major part of 
the news furnish, groundwood fiber must be carefully nur- 
tured. 

The tailoring of groundwood pulp for the production of 
newsprint should be along those lines which will give good 
running conditions on the machine. Normally this calls for 
a maximum average length for fibers and fibrils with a mini- 
mum of diameter to permit flexibility for greater entangle- 
ment on the fourdrinier. A reasonably large number of ‘‘fines’’ 
are necessary for closing up the sheet and providing a uniform 
formation. 

To obtain fiber length, practical experience dictates that 
component parts of a groundwood mill, such as grinders, prime 
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movers, load controllers, pulpstones, bearings, lathes, burr 
mandrels, screens, thickeners, etc., must be well maintained. 
Improvements in pulp depend on this maintenance just as 
surely as one leg helps support a tripod. 

The second leg of groundwood quality is provided by the 
experience, skill, and imagination of the operators. From 
study and association, they have evaluated such basic funda- 
mentals as grinding consistencies, temperatures, and pulp- 
stone grit combinations. They know only too well that a 
roomful of the wrong stones can be costly and time consum- 
ing before replacements are made. The operators are con- 
stantly vigilant in regard to proper stone sharpenings and are 
ready to take corrective steps should the blue glass reveal a 
resulting trashy pulp. 

By using imagination, the operator can visualize what hap- 
pens at the actual points of contact between particles of grit 
and wood in the grinding zone where the high temperatures 
evolved tend to loosen or plasticize the lignin bond between 
fibers for good separation. This viewpoint can continually as- 
sist him in “balancing” grinder production against pocket 
pressures and stone impressions to obtain pulp of desired char- 
acteristics. 

The third leg of groundwood quality for news is testing and 
control. This starts with measurements of the soundness and 
moisture of incoming wood and follows through the entire 
process with frequent determinations and recordings of free- 
ness, fractionation, strength, and consistency. 

Further specific qualities for news production depend upon a 
variety of factors concerning cleanliness, furnish, machine 
characteristics, wire length, speed, vacuum equipment, pick- 
up, and press arrangements, a full discussion of which would 
take considerably longer than the time available. 

In closing, I might add from personal experience that a 
satisfactory groundwood pulp for two machines running side 
by side at 2200 f.p.m. consists of a freeness between 80 and 95 
Canadian Standard with a burst of 10 points, tesile of 3500 
yds., and tear of 24g. Anaverage fractionation retained was 
4% on 14-mesh, 19% on each 28 and 48-mesh, 16% on 100- 
mesh, and 42% through 100-mesh screens. Balance of fur- 
nish for these machines consists of 20% or less sulfite and 
25% chemigroundwood of 250 to 290 freeness. Further in 
creases in speeds up to 2500 f.p.m. on these machines are an- 
ticipated with present ground wood quality and furnish. 

Speeds of 3000 f.p.m. for standard news production are 
definitely in the picture in this industry and groundwood oper- 
ators should constantly collaborate with machine room and 
control personnel to achieve this goal. 


Mr. Cook (Consolidated Water Power & Paper): I would like 
to ask Mr. McLean just in a broad, general way the characteristic 
changes in a groundwood required as you advance your speed 
from, say, 1500 up to 2200. 

Mr. McLuan: It was quite surprising. Freeness, of course, 
is a word that we have heard a lot about in these last few days. 
We found that if we maintained the freeness at the 85 to 100-ml. 
range, and tried to get a good, maximum average length of fiber 
with a minimum of diameter, which on the blue glass shows up as 
fine floating fibrils without the coarse material that usually sinks 
to the bottom or accumulates on the shoreline as you tile the glass 
—then we found we had a flexible type of groundwood that has 
been quite successful in the 2200 f.p.m. speed range. This is the 
same type of groundwood which also seemed to perform best on 
slower machines in the 1000 and 1200 f.p.m. range. 

CuHarrMAN: If I may interrupt, Jim, I believe that as you in- 
creased your machine speeds you also had chemigroundwood in 
the furnish. I believe your machine speed-up program and your 
ee era came about at the same time. Am I correct 

ere? 

_ Mr. McLean: That is correct. When we started we had a 
few troubles. They were due to several factors. Our machines 
were new to us and to our crews. Our chemigroundwood was 
new and a considerable amount of development work was neces- 
sary in cooking and processing this fiber in relation to our in- 
creases in machine seeds. As we became accustomed to han- 
dling it, we found that chemigroundwood was a definite help in 
the manufacture of high-speed news. The high freeness also of 
,he composite pulp furnish to the stuffbox at the percentage 
hemi that I mentioned previously does assist in drainage on 
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the wire at these speeds. And, finally, I believe that the adhesion 
or loading characteristics of the chemi tend to give us a stronger 
dry finished sheet of news. : 

Me Dr Monrcomery: I would like to ask Mr. McLean the 
dates and also the locations of these two. famous breakthroughs 
through the 1000 f.p.m. barrier and the 2000 f.p.m. speed barrier. 

Mr. McLean: ‘The first machine breaking the 1000 f.p.m speed 
barrier, on news is generally accepted to be no. 9 machine at Milli- 
nocket which reached that point in April of 1921 and carried on suc- 
cessfully at that range. This was reiterated years later by a 
machinery builder’s advertisement in the Pulp & Paper Magazine 
of Canada. If I may be permitted, I will digress by saying that 
T have a fond spot for no. 9 machine as it was on that machine 
back in 1927 that I started my papermaking carreer as a fifth 
hand. The 2000-ft. speed barrier was crossed _in February of 
1954 at Powell River on their no. 8 machine, I believe, which 
operated without a pick-up felt. One of the boys from Powell 
River is here and in discussing this speed with him last evening 
he substantiates the advertisement of 4 years ago in the Paper 
Trade Journal. : 

Mr. Kirkpatrick: Jim, did you find when you raised your 
speed above 2000 that you had to increase the percentage in 
chemigoundwood and that sheet in order to hold the same free- 
ness relation? ; 

Mr. McLean: The percentage of chemi has been varied as 
were the other ingredients. We held pretty close to the 25% 
mark when we were approaching 2000 and have continued on 
that same percentage in the 2200 f.p.m. range. We have 
made changes in the chemi cooking and grinding which, we 


believe, further assisted us in the closed formation which we have. 


had at East Millinocket over the past 6 to 9 months. : 
CuarrMAN: I have a question for Jim Parsons. Did you 
mention earlier that you are tending to go to higher moisture 
wood to improve your groundwood quality, and I believe you 
stated that that would increase bleaching costs. 
I would have thought that it would have been the other way, 
because the greener the wood, as a rule the greater it is, and 


when you start with a higher initial brightness you should de-_ 


crease bleaching costs. 
Mr. Parsons: Maybe so. 
supply in Central Wisconsin. 


We are quite a long way from wood 


ting, we will have better brightness. However, if some of the 
rough poplar should be held as long as we are presently holding 


peeled poplar, maybe up to a year, we are going to suffer loss in 


brightness. 
Mr. Rospertson: I have a question for Mr. Walker. I 


wonder if you would like to elaborate a little bit on this subject | 


of unsatisfactory blending. I never heard of this as a problem 
before. Would you mention causes and effects? Is it simply a 
matter of pulps being so flocculated that they won’t disperse 
and fabs together, or what are the characteristics of this condi- 
tion? 


Mr. Waker: The blending refers to the way the ground- — 


wood and chemical pulp go together and stay together after the 


stock leaves the slice and moves down the wire to the suction ' 


boxes. 


If the groundwood is too slow it does not form properly with i 


the chemical pulp. This condition may be due partially to the 
need of using chemical pulp which is not prepared primarily for 
this type of sheet. Modifications are necessary in order to 
satisfy requirements on the other machines. 

Mr. Ropertson: It was simply the fact that I had equated in 
my mind blending with mixing when in effect you mean felting 
down. Itisa different concept. 

Mr. Wausu: I believe that Bill means how the sheet is formed 
on the wire, not the blending, necessarily, of the fibers in the 
Seams they matt together on the wire. Am I correct there, 

ill? 

Mr. Waker: That is right. 

Mr. Narwick: I think nearly everyone agrees that for ground- 
wood, it is better to grind a higher moisture wood than a dry 
wood, and we have been doing a little experimental work this 
past summer trying to introduce moisture back into wood 
which had dried out considerably. In other words, we were 
using peeled aspen at 20% moisture, and we sprayed out piles 
practically all summer long. 


high as 35% in a somewhat spotty fashion, and I am not sure 
that our efforts were crowned with any great deal of success as 
far as the quality of the pulp produced was concerned, and I am 
just wondering if anyone here has done any of this, attempted to 
reintroduce moisture into the wood and, if so, do they feel that 
it was successful in terms of results achieved? 

CHAIRMAN: First of all, could you tell us what the original 
moisture was. You brought it up to a 35% level, but what was 
the original moisture? 

Mr. Natwick: 
moisture. 


Mr. Watsu: We have had some experience along those lines 


Vol. 43, No.1 January 1960 Tappi 


Of course, if we can get all of the. 
rough poplar used inside of 3 or 4 months from the time of cut- 


We were grinding wood of roughly 20% 


Is that correct? - 


( We did manage to bring that 
moisture content back up to as high as, in some cases, perhaps as — 


Ithough we didn’t try to increase the wood moisture through 
any particular means other than the usual drive. We had some 
particularly dry wood which had been fire killed and it was 
driven down our wood limits, down the river, on an average of 
about 40 miles, I would say. It did increase the wood moisture, 
We know that. Bug in my opinion and, there again, it is just 
an opinion, it didn’t do anything to improve the quality of the 
groundwood. 

Mr. Criarx: I think all of us will recognize that once green 
wood has dried you get an irreversible shrinkage that you 
can’t bring back by soaking in water. In the last few years | 
have been working with structural board made from wafers which 
are cross-cut particles about 20 thousands thick maybe 2 in. 
long and half an inch wide, and I find even with these, which 
are really extraordinary coarse groundwood, that boards made 
from green wood, give a very much better strength than if the 
wood is dried and then remoistened to the same degree. There 
7 no doubt that there is an irreversible effect when wood is dried 

own. 

Another point: I notice with interest that for the high-speed 
newest machine, Mr. McLean’s freeness, is somewhere around the 
order of about 90. Now, I think if he will remember back to the 
days in 1925 and 1926 it was a rare thing in this country and in 
the United States, to have groundwood made with a freeness 
less than 100 C.S. I .think there was a survey made in 1925 and 
it showed that the groundwoed made in all the mills ranged from 
about 105 or so up to 180 and, in those days, the machines were 
running well below 1000. Now we are up to 2000 and the free- 
ness is well below 100 and I am convinced that when we go up 
to 3000 the freeness is not going to go up, it is going to go down 
if anything. I am happy to hear Mr. McLean talk about fiber 
diameter and fiber length because they, gentlemen, are the keys, 
greater length, and greater fineness of the fiber that are the 
qualities that permit us to go to higher speeds. Here, with a 
freeness of around 70 C.S. Jim Parsons is making coated paper 
and I am sure he is not making it at 2200 f.p.m. Here we have 
a freeness of 90 and with the machine going at 2200 to 2300 f.p.m. 
If we are going to base our philosophy of how to make better 
groundwood on this freeness-burst-tear-system we are not going 
to get very far. Advances will be by accident rather than by 
design. 

Mr. Wausu: Thank you, Mr. Clark, although I would like to 
point out that there has been a little bit of sulfite put in the 
sheets since we speeded up from 1000 to 2000 ft! I would like 
to ask Mr. Brecht—I believe he has done considerable work on 
trying to remoisten wood—would he care to comment on his 
experiments? 

Pror. Brecut: We have carried out some work in this direc- 
tion. We cut trees and brought the logs to the laboratory 
within about 24 hr., and were thus able to carry out grinding on 
the same wood after various stages of drying. We found essen- 
tially that there appears to be a minimum moisture content of 
the wood which will allow a regain in properties on moistening, 
and this minimum is in the region of about 16 to 17%. It is 
necessary of course to carry out the remoistening very slowly so 
that the wood is able to swell again. If the wood is dried to 
| below this minimum, remoistening does not effect a regain of 


§) the properties obtained in groundwood from wood of the same 
| mInoisture content. If, however, this minimum is not exceeded, 


then remoistening does enable one to obtain properties similar to 


i those obtained with wood of the same moisture content. These 


4) results were very gratifying to us, since normally our wood is 
| rather dry, of the order of 22 to 26% moisture content, and 
moistening enables us to enhance the properties of our ground- 

wood through the production of a higher proportion of long, fine, 

. flexible fibers. 

_ Mr. WatsH: Could you tell us, when you remoistened the 
wood what was the final moisture? What moisture did you ac- 

tually use when grinding the wood? Did you bring it up to your 

| usual standard of 30% moisture? 

| Pror. Becut: More than that, up to 50 or 60 % on occasion. 

1), The natural moisture content of the wood on cutting was about 

1) 40%, and we dried it out and then brought it back to 40%, and 

in some instances still higher, by impregnating under pressure. 

: Mr. McLean: Do you feel, Mr. Brecht, when you are grind- 
| ing the remoistened wood that the lack of fiber quality is due 

to the hardness or lack of resiliency of that remoistened wood 

as compared with the original elasticity? 

| Pror. Brecut: I’m afraid I cannot say. We were rather 

* surprised by our results. We had in fact expected to lose the 

# desirable properties irreversibly by drying the wood, and the 

#) unexpected results were gratifying from the application stand- 
| point. 

' Mr. De Monrmorency: I have some information about the 
remoistening of logs which is second-hand, I must admit, which 

I obtained in Scandinavia last year, where some experiments had 

)) been done to try to remcisten actual bolts by letting them lie in 

' ponds and spraying them for quite a considerable length of time. 

= This proved to be of little value. The wood didn’t dry out any 
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more but it didn’t get much wetter either. However, when the 
wood was actually sunk in the water and kept completely covered 
it was possible to raise the moisture content from about 20% to 
about 40%. Unfortunately, this took about 6 months. Grinder 
experiments on the remoistened wood, moving up from 20 to 
407%, showed that either all or a very great deal of the ability to 
produce good groundwood was regained. I understand that’ the 
moisture content had not gone below about 20%. Just re- 
cently, personally, I have had occasion to grind just a little bit 
of sprucewood at about 30% moisture on the miniature grinder, 
and got a rather discouraging result, particularly in the tearing 
resistances of the pulp. I remoistened this wood to 55% by 
sinking it in water. The tear was not quite doubled, but it came 
up to over the usual 0.5 figure and all the other properties in- 
creased very nicely. It made what seemed to be a rather hope- 
less case a quite practical one. 

Mr. Foorr (Consolidated Water Power & Paper): I should 
like to ask Mr. Brecht whether his remarks on remoistening are 
applicable to hardwoods just the same as softwoods? 

Pror. Brecut: We have no information on this point. Our 
tests were carried out on spruce only. 

Mr. Crark: May I just supplement those remarks of Mr. 
Brecht? Let us be clear on this point, that if you don’t dry the 
wood down further than within the order of 16 or 17% of moist- 
ure, you can remoisten and get back what you lost, but if you go 
below that point then you can’t recover since the process is ir- 
reversible. I think that may clarify some of these discrepancies 
discussed. 

Mr. Wausu: There is a question, Mr. Brecht, of the time re- 
quired to resoak these logs? 

Pror. Brecut: We carried out the remoistening in a pressure 
vessel, and the time involved was about 3 or 4 days. 

Fioor: How much pressure? 

Pror. Brecut: I am sorry that I have not the figures with 
me to answer that question. 

Mr. Watsu: If there are no further questions I believe Mr. 
Quinn has a few closing remarks. 

Mr. Quinn: Thank you very much. I think you have con- 
ducted a very interesting session and due to the fact that we have 
another official function coming up at 6 o’clock I don’t think 
we should waste any more time around here. This culminates a 
very interesting session and I just want to say a word of thanks 
to our two speakers, Mr. Hunter and Mr. Hoholike, panel 
members, and Ed Walsh for the excellent work and imagination 
and effort that they have put into this session. 


Two-Stage Groundwood Bleaching 
H. F. JACQUES and R. W. BARTON 


Tue possibilities of combining the peroxide and hy- 
drosulfite processes for bleaching mechanical pulps have re- 
ceived attention in the literature by Richardson (1), Arm- 
strong (2), Smedberg and Statler (3), and Barton (4). Basing 
their deductions on laboratory data, these investigators have 
concluded the following: 

The two bleaching processes can be combined to increase 
the brightness of mechanical pulps to a higher value than can 
be obtained with either process alone in a single stage. The 
procedures reported involve either a peroxide bleach at medium 
density followed by sulfur dioxide neutralization and then 
treatment at low density with hydrosulfite, or bleaching 
with hydrosulfite at low density, washing and then treating 
with peroxide at medium density. Sulfur dioxide neutrali- 
zation is used after the first-stage peroxide bleach to remove 
residual oxidizing agent which would react with the hydro- 
sulfite. When hydrosulfite is applied in the first stage, 
the stock is washed to remove hydrosulfite decomposition 
products which would consume the peroxide added in the 
second stage (/—4). 

In the data reported, commercial groundwoods made from 
spruce, aspen, and mixtures of spruce and aspen have been 
bleached to the 75 to 80 brightness range. Brightness in- 
creases of 14 to 22 points were obtained with these samples. 
Final brightness values of 68 to 78 have been obtained with 
southern pine groundwood and with a large number of pulps 
made from water, caustic, or bisulfite pretreated chips of 
beech, birch, balsam, gum, white oak, Douglas-fir, and white 


yc eo Jacoues, Finch Pruyn and Co., Inc., Glens Falls, N. Y. and R. W. 
BarTOn, Virginia Smelting Co., New York, N. Y. 
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Fig. 1. Two-stage peroxide hydrosulfite bleaching sys- 
tem 


fir. Brightness increases exceeding 30 points have been at- 
tained in some cases with mechanical pulps made from chips 
pretreated with alkali (3). In the results reported, hydro- 
sulfites provided from 3 to 10 points of the brightness in- 
crease and the remainder was supplied by the peroxide (1-4). 

The cost of bleaching to high brightness levels with the two- 
stage process is about $1.00 to $1.10 per point of increase per 
ton of pulp treated. The cost for increasing the brightness 
above 11 points is less with the two-stage process than with 
peroxide alone. 

The purpose of this paper is to present the results obtained 
using the combination process to bleach groundwood pulp on a 
mill basis. In the particular application which will be de- 
scribed, the combination process was used to meet brightness 
specifications during a period when the wood being processed 
resulted in pulp which was difficult to bleach with peroxide. 
The stock was made from a wood mixture containing 70% 
spruce and 30% balsam fir. 


DESCRIPTION OF BLEACHING OPERATION 


A flow diagram of the two-stage peroxide-hydrosulfite 
process used is shown in Fig. 1. The process consisted of the 
following operations: 

(a) Groundwood pulp from the decker storage chest was 
metered into the system and dewatered to 12 to 15% on a 
vacuum thickener. 

(b) Stock from the thickener was heated with steam to 
approximately 90 to 110° F. in a double-shaft mixer and then 
treated with peroxide bleach liquor in a second mixer. The 
amount of peroxide added was adjusted as required to give a 
pulp of about 71 brightness. 

(c) The heated and chemically impregnated fiber then 
dropped into a down-flow retention tower where from 2 to 4 hr. 
of retention were obtained. The amount of retention time 
was controlled to give a residual of 10% of the initial peroxide 
concentration. 

(d) The stock was diluted to 4 to 5% consistency with 
fresh water and with white water from the paper machines in 
an agitated chest located directly beneath the tower. Sulfur 
dioxide was injected into the stock in this chest to give a pH 
level of 6. The sulfur dioxide reduced all the residual per- 
oxide and simultaneously lowered the pH of the pulp, prevent- 
ing darkening of the stock by residual alkali from the bleach. 

(e) The stock was then passed through a consistency regu- 
lator and into a bleached-pulp storage chest containing a fan- 
type agitator which circulated the stock around a mid-feather. 
A sodium hydrosulfite-sodium tripolyphosphate solution 
was added through a perforated pipe located across the intake 
of the circulation agitator. 

(f) After a retention period of 15 to 30 min., depending 
upon bleached pulp demand, the stock was metered into the 
machine chest. Aeration caused by violent agitation in the 
machine chest oxidized any hydrosulfite remaining in the 
pulp, thus preventing further bleaching. The temperature of 
the pulp was from 90 to 95° F. in the hydrosulfite stage. 
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Table I. 


eee eget Se ee 
G.E. Bright- 


Bright- _ ness 
Bleaching stage ness increase 
60-Day average values Unbleached 62.7 0 
2.9% Peroxide 71.0 8.3 
2.9% Peroxide 74.4 177 
+1.0% hydrosul- 
fite 
Maximum brightness Unbleached 63.0 0 
value (one-day aver- 3.1% peroxide 73.5 10.5 
age—six measure- 3.1% Peroxide 76.9 13.9 
ments) Zn 1.0% hydrosul- 
te 


(g) The sodium peroxide solution was prepared in batches 
using a mixture of sodium and hydrogen peroxides. The 
chemical concentrations based on the moisture-free pulp were 
from 2 to 4% sodium peroxide, 4.0% sodium silicate (41° Be.) 
and 0.08% Epsom salts. From 1.6 to 2.0% alkali as NaQH 
was used depending upon the peroxide concentration. 

(h) The sodium tripolyphosphate-sodium hydrosulfite 
bleaching solution was prepared continuously with two dry- 
feeders having dissolving basins connected in series. — Sodium 


tripolyphosphate was dissolved first in the water which was > 


then passed into the hydrosulfite basin. Concentrations of 
0.50% sodium tripolyphosphate and 1.0% sodium hydrosul- 


fite, both based on the moisture-free weight of the stock, | 


were used. 


The process was operated continuously, unbleached pulp _ 
being supplied to thé peroxide portion of the system and com- _ 


bination bleached pulp being continuously withdrawn from 
the hydrosulfite system. Metering devices were used to 


correlate the peroxide addition with the stock rate. No | 


volume control of pulp flow was used between the two stages. 

The peroxide system contained all of the essential features 
for effective bleaching, i.e., medium consistency, through 
mixing of the bleaching chemicals and the pulp, adequate re- 
tention time and good control of the process. 


ing and air-free retention, conditions which have been shown 
necessary for effective hydrosulfite bleaching by Virginia 
Smelting Co. (5), Back (6), and Sparrow (7). 


economical operation (4). 


RESULTS 


During the period in which the two-stage bleaching system 
was operated, the brightness values of the unbleached pulp, 
the peroxide bleached pulp and of the combination peroxide- 
hydrosulfite bleached pulp were measured. The data ob- 
tained were averaged over 10-day periods to equalize varia- 


(all data points represent averages of deta obtained during 10 consecu tive operating dbys) 
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Fig. 2. Plant bleaching results with 2.5 to 3.5% peroxide | 


followed by 1.0% sodium hydrosulfite 
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The hydrosul- — 
fite portion had provisions for rapid, thorough and free mix-_ 


The retention — 
time and temperature were, however, to low for the most — 
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tions resulting from deviation in tests procedures and short- 
term changes in operating conditions. These 10-day average 
results for a period of 60 days are plotted in Fig. 2. The 10- 
day averages of the peroxide concentrations used are also 
plotted on this graph. The numerical averages of the bright- 
ness values and peroxide concentrations for the entire 60-day 
operating period are summarized in Table I. As shown here, 
62.7 brightness pulp was bleached to 71.0 with 2.9% per- 
ae and to 74.4 with 2.9% peroxide plus 1.0% hydrosul- 
te. 

No correlation between the amount of peroxide used and 
either the first-stage or second-stage brightness is apparent 
from the plotted data. A reduction in the average peroxide 
concentration from 3.5 to 2.5% between the thirteenth and 
twenty-third operating days resulted in a slight increase 
rather than the expected decrease in the brightness of the 
bleached pulp. The unbleached stock had an essentially con- 
stant brightness value in the range of 62.8 to 63.0 during the 
same period. These date point out the difficulties in bleach- 
ing this particular pulp with peroxide and reflect the extreme 
changes in bleachability which occurred. 

The average brightness improvement with 3.75 to 4.0% 
sodium peroxide on five isolated days during and just prior to 
the 60-day operating period was 8.5 points, from 62.1 to 70.6. 
These results were no better than were obtained with 2.9% 
sodium peroxide throughout the 60-day period and indicate 
that, with the pulp used, higher peroxide concentrations 
would have been of no benefit. 

The brightness contribution of 1.0% hydrosulfite com- 
bined with 0.50% sodium tripolyphosphate averaged 3.4 
points through the entire operating interval. The contribu- 
tion was fairly constant and variations in the brightness of the 
pulp after the second stage correlated well with changes in the 
brightness of the pulp leaving the peroxide tower. 

The amount of brightness increase from the second-stage 
hydrosulfite treatment agrees favorably with that predicted 
from published laboratory results (4). The effect of hydro- 
sulfite reaction time at a temperature of 140°F. is shown in 
Fig. 3; and the effect of hydrosulfite reaction temperature 
using 1 hr. time is given in Fig. 4. Both of these curves were 
plotted from laboratory data obtained using 3.0% peroxide in 
the first stage. The pulp was made from woods of approxi- 
mately the same species and geographical origin as those used 
in the mill. 
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Fig. 3. Effect of hydrosulfite reaction time in two-stage 
peroxide-hydrosulfite bleaching of groundwood pulp 


Tappi January 1960 Vol. 43, No. 1 


"5; 
76 Brightness with 1.0% Sodium Hydrosulphite 
ir. the Second Stage 
li So a 
1} 
(ee \ 
TH b 
| 
1.7 points of increase 
Bf | 
: ee 
3g | | 
re) | | 
© | 
hy 73 | 
mA \ 
ss | 
o ) 
cee 
70 
| | 
69 fF 
n 4 n 4 4 4 4. 1 eee eee 
90 100 110 120 130 1ho 150 160 170 


Reaction Temperature (°F.) 


Vig. 4. Effect of Hydrosulfite Reaction Temperature in 
two-stage peroxide-hydrosulfite bleaching of ground- 
wood pulp 


Extrapolating the information presented on these two curves 
to the conditions used in the mill, i.e., 90°F. and 15 to 30 min. 
retention time, shows the improvement in the hydrosulfite 
stage to have been close to the 3.4 points obtained in the mill. 
In Fig. 3 an increase of 4.7 to 5.3 points in 0.25 to 0.5 hour re- 
tention time at 140°F. is indicated. Subtracting 1.7 points, 
the amount of brightness sacrificed by bleaching at 90 rather 
than 140°F. for one hour, from this value leaves an expected 
increase of 3.1 to 3.7 points. 

Also included in the summary table are the maximum 
brightness results obtained during the 60-day operating period. 
A maximum of 76.9 was attained throughout one day with 
3.1% sodium peroxide followed by 1.0% hydrosulfite. The 
brightness after the peroxide stage was 73.5. The increase 
from the hydrosulfite stage was the same as obtained through- 
out the trial, 3.4 points. From these results, it can be con- 
cluded that if peroxide bleached pulp values in the range of 
73 to 75 had been made, final brightness values from the two- 
stage system would have been in the range of 77 to 80 or 
equivalent to those reported in the literature (1-4). 


COST OF BLEACHING 


The costs of chemicals and steam for bleaching with 2.9% 
peroxide and with 1.0% sodium hydrosulfite are given in 
Table II. The total cost of 8.3 points of increase with perox- 
ide was $13.44 per ton of pulp; the cost for 3.4 points with hy- 
drosulfite was $5.65; and with the combination, 11.7 points 
required $19.09. On a per point of brightness-increase per 
ton of moisture-free pulp bleached basis, these figures are 
equivalent to $1.62, $1.66, and $1.63 for the peroxide, hydro- 
sulfite, and combination treatments, respectively. 

The costs are about 50% higher than the $1.00 to $1.10 re- 
ported in the literature (1, 3, 4) because of the poor response of 
the pulp to peroxide and because restricted operating condi- 
tions were used in the hydrosulfite stage. If a reaction time 
longer than 1 hr. and a reaction temperature of 120°F. or 
higher had been possible, a brightness increase of 5 points 
would have been obtained in the second stage at a cost ap- 
proaching $1.10 per ton-point. Had 5 points been obtained, 
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less peroxide would have been necessary in the first stage. 
The last or highest points are the most expensive to get with 
either stage. 

Since 11 points of brightness increase could not be achieved 


Table II. Cost of Bleaching (Moisture-free pulp basis) 


Pounds Unit Cost® Chemical 
per ton (Cents per cost per 
Material % Used pulp pound) ton of pulp 
2.9% Peroxide 
Sodium peroxide ies 26.0 0.204 5.30 
Hydrogen peroxide, 
0% 4! 28.2 OFZ 11 5.95 
Sodium silicate, 41° 
Bé. 4.0 80 0.016 eZ 
Epsom salts 0.08 AG 0.049 0.08 
Sulfur dioxide 0.60 12 0.0463 0.56 
Total—Peroxide 
stage chemicals 13.17 
Steam (90 to 110° 
F. @11% con- 
ee re 364 0.00075 0.27 


Total—Peroxide 


stage 13.44 
1.0% Sodium hydro- 
sulfite 
Sodium hydrosul- 
fite 1.0 20 2omuo 4.75 
Sodium tripolyphos- 
fate 0.50 10 0.04 0.90 
Total—Hydrosul- 
fite stage 5.65 
Total—2-stage 
bleach $19.09 


@ Cost—delivered in car or truckload quantities in Central New York. 


under any practical conditions with peroxide alone, no cost 
comparison between the peroxide and two-stage systems for 
achieving increases of 11 to 12 points can be made. There is 
no doubt, however, that the cost would have been substan- 
tially less for the two-stage system than for the single-stage 
treatment had the amount of peroxide necessary to get 11 
points been used, i.e., in excess of 4%. 


SUMMARY AND CONCLUSIONS 


The application of the two-stage peroxide-hydrosufilte 
process was found to produce brightness results which were 
approximately 3.5 points higher than those which could be ob- 
tained with peroxide alone. This is in agreement with the 
labor-story data presented in the literature. In addition, a 
final pulp brightness in the range of 75 to 74 was consistently 
obtained. The cost of bleaching with the two-stage process 
was found to be $1.63 per point of increase per ton of moisture- 
free pulp bleached, which was higher than previously reported 
but lower than would have been the case if only a singly stage 
had been used. To have gotten the most economical opera- 
tion, the hydrosulfite stage should have been operated at 
temperatures above 120°F. and with a reaction time of 1 hr. 
or more. 
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Reductive Bleaching of Mechanical Pulp 
with Sodium Borohydride Exploratory 


W. C. MAYER and C. P. DONOFRIO 


Soprum borohydride, a reducing agent possessing un- 
usual and unique properties, was first synthesized in 1943. 
It aroused much interest in preparative organic chemistry and 
is now rapidly attaining important stature in industrial chem- 
istry. Some segments of the pulp and paper industry have 
already applied the compound to several problems, viz., the 
alkali stabilization of cellulose by Meller (10, 11) and pulp 
brightness stability by Rapson (12). There are perhaps a 
number of other problems and needs in the industry to which 
borohydrides can be applied. In this investigation an en- 
deavor was made to explore the bleaching potentialities of 
sodium borohydride on coniferous mechanical pulp. 


COLOR COMPONENTS IN WOOD 


Although not fully understood the color of wood or mechan- 
ical pulp is linked with certain reactive groups on the benzene 
ring, in lignin thought to be phenolic or enolic, which have an 
effect on the resonance of the system (2, 15). Brauns (2) 
reported that by covering the phenolic groups in chemical 
pulp an increase in pulp brightess of about 17 points was ob- 
tained. Jones (7) relates that there is strong evidence that 
at least a portion of the phenolic hydroxyls and carbonyl 
groups in extractable native lignin are largely responsible for 
the capacity of groundwood to react with peroxide during 
bleaching. The alpha carbonyl group, if present at all in 
lignin in situ, has been regarded as a possible chromophoric 
structure in treated and extracted lignins; the effects of this 
group on color properties, however, would be exhibited to 
greater degree in the ultraviolet range than in the visible 
region. 

Freudenberg (3) has postulated quinoid structures arising 
from an enzymatic action on coniferyl alcohol which in wood, 
under the proper conditions, will form an amorphous polymer- 
izate called ‘dehydrogenation polymerizate’” (DHP). DHP 
shows extensive similarities to spruce protolignin and Braun’s 
native lignin. Spectral work carried out on the quinoidal 
system has revealed high absorption in the 400 mmu range with 
high shoulders of absorption carrying well into the visible 
range (1). Since most quinoidal structures are easily reduced 
it would follow in accordance with Freudenberg’s hypothesis 
that pulp reflectance in the visible region would be increased 
if mechanical pulp is reacted with an effective reductive 
system. 


SODIUM BOROHYDRIDE 


Sodium borohydride, NaBH, is available at a purity of 
about 98%, as a white crystalline solid. It is stable indefi- 
nitely in dry air and decomposes slowly in moist air giving 
up hydrogen. 

The standard e.m.f. of the half reaction (6): 


BH, + 8 OH-~ = BO,.- + 6 H20 + 8e 


has been calculated to be +1.23 v. versus the standard hydro- 
gen electrode. 

The specific reaction of sodium borohydride is the reduction 
of the carbonyl group of aldehydes, ketones, and acid halides: 


4 R.,CO + BH, + 2 H,0 -: 4R,CHOH + BO,- 


Carbonyl groups of acids, esters, and acid anhydrides are 
not attacked by sodium borohydride. Jensen (6) points out 
that certain peroxides are reduced by borohydride. 

Numerous papers have been published on the reduction of 
W.C. Mayer, State University College of Forestry at Syracuse University; 
Syracuse, N. Y. Present address: Personal Products Corp., Research 


Dept., Milltown, N.J. C. P. Donorrio, State University College of Fores- 
try at Syracuse University, Syracuse, N. Y. = 
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sugars, quinones, carbohydrate degradation products in wood, 
and other compounds by borohydride in both aqueous and non- 
aqueous media, (6). 

In aqueous solvents (water, water-alcohol) above pH 9 
the borohydrides are stable. As pH is lowered hydrolysis 
takes place according to the over-all reaction: 


BH,— + H;O+ + H,O0 = 4 He + B(OH); 


Jensen (6) who made a comprehensive study of the stability 
of buffered and alkaline solutions of borohydride concluded 
that besides being first order in both borohydride concentra- 
tion and in hydrogen ion concentration, the hydrolysis is 
temperature dependent. When dissolved in pure water the 
hydrolysis of borohydride causes a rise in pH which is attrib- 
uted to the formation of basic metaborate ion and conse- 
quently, the stability increases. 

It has been found that the hydrolysis of borohydride, is 
also catalyzed by certain metal salts especially those of iron, 
cobalt, copper and nickel (74). 


MATERIALS AND PROCEDURES 
Materials 


The mechanical pulp used in this investigation was ob- 
tained from the Sealright-Oswego Falls Corp., Fulton, N. Y. 
It consisted of 65% red spruce, Picea rubens, Sarg., and 35% 
balsam fir Abies balsamea L. When in wet laps of about 55% 
moisture content its brightness was determined to be 538%. 

The bleach chemical sodium borohydride, 98% pure, was 
supplied by Metal Hydrides Inc., Beverly, Mass. 

The compounds below were used in the proportions shown 
for establishing the desired buffered pH levels in bleaching: 


pH 11—7.2 g. of disodium phosphate to 0.8 g. of sodium hy- 
droxide : 

pH 9.2—sodium tetraborate 

pH 8.7—2.5 g. of boric acid to 8.0 g. of sodium tetraborate 


Procedures 


Bleaching. Pulp bleaching was carried out at 5.0% con- 
sistency, unless specified otherwise, in a temperature-con- 
trolled water bath capable of maintaining the prescribed 
temperature within +1.0°C. In all cases 50 g. of pulp on the 
moisture-free basis were placed in a 2-1. vessel and all chemi- 
eals except sodium borohydride were added. After thorough 
mixing and attainment of the prescribed temperature the de- 
sired weighed-out quantity of dry borohydride was applied to 
the slurry and vigorous mixing was applied for a span of ex- 
actly 1 min., the end of which was considered zero bleaching 
time. In bleaches where buffers were used, the following 
amounts were added per liter of pulp slurry: 


pH 11.0 buffer—6.5 g. 
pH 9.2 buffer—8.0 g. 
pH 8.7 buffer—20.0 g. 


Sampling. In order to facilitate the evaluation of both the 
rate of borohydride disappearance and corresponding pulp 
brightness changes throughout the course of bleaching it be- 
came necessary because of lack of time between sampling in- 
tervals to save pulp samples with drawn for hand sheet prepar- 
ation until the end of the bleach. Where this was found 
necessary the bleaching reaction in the sample was terminated 
by quickly dispersing it, after partial dewatering, into 400 ml. 
of alum solution at pH 4.5 to 5.0. 

Handsheet Preparation. All pulp specimens subjected to 
brightness evaluation were prepared into suspensions adjusted 
to a pH between 4.5 and 5.0 using alum. The volume of sus- 
pension required for handsheet formation was poured into a 
clean sheet mold and drained after stirring. 

Pulp Brightness. Brightness was measured on both sides of 
the handsheets after calibrating the Hunter Multipurpose Re- 
flectometer with a 51.3% brightness standard. 
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Analytical Methods 


Gas Evolution Method. One mole of pure borohydride de- 
composes upon acidification to produce four moles of hydro- 
gen. The simple method of borohydride analysis detailed by 
Jensen (6) is based upon this decomposition reaction. 

Iodate Method. The easier and faster basic iodate method 
described by Lyttle et al. (9) was revised only to the extent of 
increasing the concentration of the standard iodate solution to 
0.35 N. This revision was found to provide the desired ac- 


Table I. Sodium Borohydride Consumption and Bright- 
ness Increase as Affected by Bleaching pH—1l and 2% 
NaBH, Added—35°C.—5% Pulp Consistency 


NaBH, 
NaBH, Bleaching consumed Bright- 
Bleach added, time, of total, ness, 
0 % min. % % pH 


Buffered at pH 8.7 


1 2.00 0 0 54.8 
2 17.4 61.2 
10 99.4 70.5 
Buffered at pH 9.2 
2 ZOO me 0 0 54.8 
2 26.8 58.1 
8 47.3 60.1 
20 79.5 61.0 
30 90.9 61.9 
48 99.5 61.8 
NaOH added to pH 10.0 
3 1.00 0 0 54.7 
3 5.8 56.4 
14 25.5 58.3 
30 40.0 59.3 
60 56.2 61.2 
120 79.5 627 
Buffered at pH 11.0 
4 1.00 0 0 54.4 
2 0 56.8 
15 16.3 58.3 
41 25.9 59.2 
66 30.0 59.7 
120 38.4 60.9 
180 53.0 61.4 
210 57.8 62.1 
5 0.50 0 0 54.9 
3 14.0 5D). 2 
19 78 56.7 
35 23.9 57.4 
60 29.2 57.4 
120 40.8 59.1 
180 Hil 59.3 
Unbuffered 
6 2.00 0 0 54.8 
2 24.0 58.8 9.35 
10 Bil 7 61.2 
20 49.5 62.0 
33 59.6 62.6 9.55 
51 12.6 63.6 
75 82.7 65.0 9.65 
100 87.0 65.4 
129 93.4 65.2 9.65 
7 1.00 0 0 54.8 
2 30.3 58.1 
10 39.2 60.1 9.40 
25 65.3 61.3 
52 83.6 62.4 9.50 
80 95.3 O2n 7 
120 98.4 62.4 9.50 
8 0.50 0 0 55.0 
D) 29.7 57.9 9.20 
14 75.4 59.6 
25 83.0 60.9 9.30 
40 91.0 60.9 
60 97.0 61.2 9.40 
9 0.25 0 0 54.5 
3 44.3 Ola 9.00 
12 G38 58.3 
25 91.6 59.0 9.20 
60 98.6 58.8 9.20 
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curacy in results when analyzing the high dilutions of boro- 
hydride which resulted in the bleach experiments. Both 
methods were employed in this investigation. 


EXPERIMENTAL 


Bleaching experiments were designed for investigating pri- 
marily the effects of pH, temperature, per cent application of 
borohydride, and pulp consistency on extent and rates of the 
reactions, borohydride disappearance, and pulp brightness de- 
velopment. In most instances the sodium borohydride con- 
sumption data represent total consumption with no distinc- 
tion being made between that consumed by the pulp and that 
lost as hydrogen through hydrolytic decomposition. In a 
single experiment, however, to be described later, this dis- 
tinction was made. 


Effect of pH 


At buffered pH levels of 8.7, 9.2, and 11.0 1 and 2% addi- 
tions of sodium borohydride, on the moisture-free pulp basis, 
were made to bleaches conducted at 35°C. and 5% consist- 
ency, Table I, Fig. 1. For comparison the data of two un- 
buffered bleaches and one in which sodium hydroxide was 
added to provide for initial pH of 10.0 are shown. 

In accordance with the foregoing discussion on borohydride 
stability it can be observed that pH’s greater than the un- 
buffered slow down markedly both reactions, brightness devel- 
opment and borohydride disappearance, and that the over-all 
brightness increments are not materially improved over those 
secured with the unbuffered systems; moreover, there is the 
added disadvantage of time requirements for bleaching. In 
bleaching at buffered pH levels maintained below those ob- 
tainable with unbuffered systems reaction rates are accelerated 
but without advantages in brightness production or effective 
borohydride utilization. The maximum brightness incre- 
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Fig. 2. Rate of sodium ‘borohydride consumption in 
bleaching and in pulp-free solutions—35° C. 
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ment of 10.5 points was realized through the application of 
2.0% NaBHsg in an unbuffered system wherein it was observed 
that the pH ascended from an initial value of slightly greater 
than 9 to 9.65. Also, the 1.0% borohydride addition in an 
unbuffered system (av. pH of about 9.4) provided a brightness 
gain superior to that secured with 2.0% borohydride buffered 
at pH 9.2. 


Table II. Sodium Borohydride Consumption in Water of 
Comparable Concentration and pH as Pulp Bleaches at 
35°C., 5% Pulp Consistency 


‘ ; NaBH, 
NaBH, consumed. 
Bleach added, Time, of total, 
No. DH min. % “ 
oO ee ee eee 
a1 
Buffered at pH 8.7 
1 2.00 0 0 
10 86.8 
25 99.8 
Buffered at pH 9.2 
2 2.00 0 0 
1 9.0 
81/5 48.0 
16 es 
30 86.3 
45 95 
NaOH to pH 10 
3 1.00 0 0 
3 15), A 
15 26.7 
30 37.2 
62 OG 
130 70.4 
182 78.8 
Buffered at pH 11 
4 1.00 0 0 
2 4.5 
13 o.3 
35 fo 
60 7.8 
120 10.3 
180 L226 
240 IBS. 7 
5 0.50 0 0 
3 yes 
iss 2.9 
Sul 4.5 
61 Ge2) 
165 9.5 
240 lee 
27 Hours Cle 
Unbuffered 
6 2.00 0 0) 
3 ils. 
10 16.0 
47 33.4 
82 46.4 
180 66.4 
i 1.00 0 0) 
15 Pal 
Bo Bie ats 
64 594 -(0) 
90 . GORG 
120 67.0 
160 75.0 
8 0.50 0 0 
2 25.6 
11 48.7 
20 54.0 
40 69.3 
60 78.6 
95 87.3 
125 91.8 
150 96.0 
8) OR25 (a) 0 
2 26.0 
15 54.0 
30 136 
60 Sha 7 
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Fig. 3. Relationships of brightness development with 
different per cent applications of sodium borohydride 


The borohydride disappearance data for the above bleaches 
are plotted in Fig. 2 and are represented by solid lines. Par- 
allel data were obtained for pulp-free systems and these are 
represented by dotted lines (refer to Table II). It is of inter- 
est to note that at pH levels lower than those developed by un- 
buffered systems the rate of borohydride disappearance is 
slightly lower for the pulp-free system. Since sizable but not 
optimum brightness gains were obtained under these same con- 
ditions the results appear to suggest that little borohydride is 
required for bleaching, provided it can be reacted effectively. 
Only at the buffered pH of 11 was the stability of borohydride 
observed to be significantly improved over that of the un- 
buffered systems. 


Effect of Per Cent Sodium Borohydride Application 


Additions of 2.0, 1.0, 0.5, and 0.25% NaBH, were made in 
four bleaches conducted under unbuffered conditions at 35°C. 
and 5.0% consistency. Two more bleaches under the same 
conditions of temperature and consistency were carried out in 
systems buffered at pH 11 with applications of 1.0 and 0.5% 
NaBH, Table I. The brightness advancement during 
bleaching illustrated in Fig. 3 reveals superior performance for 
unbuffered over buffered bleaches. While the highest bright- 
ness increment was indicated for the 2.0% borohydride appli- 
cation it is evident that sizable brightness increments approxi- 
_ mating in magnitude those usually observed for commercial 
mechanical pulps could be obtained with 0.5 and 1.0% boro- 
hydride. At the buffered pH of 11 the over-all brightness in- 
crement of the 1.0% borohydride bleach is seen to approach 
that of the 1.0% unbuffered bleach with about two thirds as 
much chemical being consumed. However, applications of 
borohydride greater than 1.0% at very high pH’s require ex- 
cessive bleaching time. 


BRIGHTNESS INCREMENT, % 


1 41 4 it 
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| Fig. 4. Effect of bleaching temperature on brightness 
development—1% NaBH.—pH 11 
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Effect of Temperature 


The effect of temperature was studied over the range of 25 
to 55°C. with bleaching systems buffered at pH 11 and em- 
ploying 1.0% borohydride on the moisture-free pulp basis, 
Table III, Fig. 4. The buffered conditions were chosen in 
order to avoid the side effects arising from the normal pH 
changes which occur in unbuffered systems. Further, the 
earlier work demonstrated that buffering at pH 11 provided 
satisfactory chemical stability. 

The data on temperature effects were not extensive enough 
for permitting kinetic analysis. Only the important factors 
of brightness development and borohydride consumption were 
observed. Chemical consumption was accelerated by in- 
creasing the temperature of bleaching but at the same time 
adverse effects were wrought on pulp brightness. Optimum 
performance was observed at 35°C. and the greatest diverg- 
ency in performance became apparent for the initial phases of 
reaction where, as the tabulated data indicate for the common 
point of 20% borohydride exhaustion, the brightness incre- 
ments for 35, 45, and 55°C. were about 4.0, 2.5, and 0.5 
points, respectively. Beyond that point throughout most of 
the course of bleaching the slope of brightness against chemi- 
cal consumption remained almost the same. A satisfactory 


Table III. Effect of Temperature on Rate of Sodium 
Borohydride Consumption and Brightness Increment of 
Pulp—Buffered at pH 11, 1% NaBH, 


NaBH, 
Bleach Time, consumption 
no. min. of total, % Brightness 

25°C, 
5 0 0.0 54.0 
3 9.4 56.2 
17 13.4 57.1 
Sil 16.4 07.5 
60 22.4 57.4 
105 25.8 58.5 
180 ay. (0) 59.0 
240 35.4 59.5 
300 38.4 59.6 

BOO, 
6 0 0.0 53.5 
3 3.8 55.3 
15 14.5 56.2 
30 19.5 56.8 
63 22.6 57.8 
120 31.4 58.6 
180 37.9 59.2 

30mCr 
4 0 0.0 54.4 
2 0.0 56.8 
15 16.3 58.3 
Al 25.9 59.2 
66 30.0 59.7 
120 38.4 60.9 
180 53.0 61.4 
210 BO ks) 62.1 

45°C. 
of 0 0.0 54.6 
3 TORS 55.4 
12 iS) 7/ 56.9 
22 19.8 EY fay 
35 29.3 57.9 
60 34.8 58.8 
120 51.7 60.9 
180 66.2 Ges 

BIC, 
8 0 0.0 54.9 
3 19.4 55.1 
15 2125 56.6 
35 30.6 (atl 
60 38.6 58.7 
120 61.4 61.0 
205 80.5 61.4 
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Table 1V. Effect of Pulp Consistency on Rate of Sodium 
Borohydride Consumption and Brightness Increment of 
the Pulp—35°C., 1% NaBH, 


NaBH, 
Bleach Time, consumption 
no. min. of total, % Brightness 

2.5% O.D. Pulp Consistency 
10 0 0.0 53.6 
5 335). 58.3 
We 62.6 60.1 
Bil 81.8 60.7 
61 93.6 61.4 
120 99.6 61.4 

5.0% O.D. Pulp Consistency 
11 0 0.0 54.8 
2 30.3 58.1 
10 39.2 60.1 
25 65.3 61.3 
52 83.6 62.4 
80 95.3 62.7 
120 98.4 62.4 

7.5% O.D. Pulp Consistency 
12 0 0.0 53.9 
5 37.6 58.6 
18 63.4 59.4 
42 82.0 60.7 
63 88.4 61.3 
80 91.7 62.0 
112 97.8 61.8 

10.0% O.D. Pulp Consistency 
13 0 0.0 53.8 
5 Son! 58.3 
15 51.0 60.0 
30 57.5 61.4 
60 80.0 61.4 
125 96.5 61.5 


explanation for the unexpected initial lower rates of brightness 
increase for the higher temperatures employed cannot be 
offered at this time. Part of the answer may lie in the de- 
composition histories which revealed pronouncedly greater 
rates at the temperature levels higher than 35°C. However, 
interfering reactions occurring in the pulp itself must also be 
taken into account. It is well known that groundwood in an 
alkaline medium will darken to a greater extent at elevated 
temperatures, a color change which some investigators associ- 
ate with condensation or structural rearrangement of constitu- 
ents in the pulp system. Additional work would be required 
to further the knowledge on this important point. It should 
be borne in mind, however, that the temperature effects re- 
ported herein are restricted to a fixed bleaching procedure in 
which the last step administered was the addition of sodium 
borohydride. It is probable that different effects may be pro- 
duced by a different order of addition, specifically, by adding 
the pulp lastly to the borohydride system buffered at high pH. 


Table V. Measurement of Hydrogen Evolution over 
Sodium Borohydride Bleaches 
—————————_ Conditions of bleach———___— 
2.5% O.D. pulp 6.0% O.D. pulp 5.0% O.D. pulp 
consistency, consistency, consistency, 
unbuffered, buffered at pH 11, unbuffered, 
NaBHs 85°C., 1% 85°C., 1% 85°C, 1% 
distribution NaBH, NaBH, NaBH, 
Per cent of NaBH, 
measured as He 
evolved 74.5 Sea 76.7 
Per cent of NaBH, 
residual 0.0 45.0 D2 
Maximum per 
cent of NaBH, 
consumed by 
pulp at time of 
test 25.9 Dae 18.1 
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Table VI. Actual Rate of Sodium Borohydride Consump- 

tion by Pulp as Compared to Brightness Increase. Bleach 

Made at 2.5% O.D. Pulp Consistency, 35°C., Unbuffered, 
and 1% NaBH, 


NaBH, NaBH, Maximum 
measured consumed NaBH, 
as H2 in bleach, consumed by : 
evolved, % of pulp Yo of Brightness 
Time % of total total total increment 
0) 0.0 0.0 0.0 0.0 
5 22.0 315). Bett 4.7 
Ne 46.0 62.6 16.6 629 
31 59.0 81.8 22.8 Cesll 
61 70.1 93.6 PSD 7.8 
120 74.5 99.6 200 7.8 


Effect of Consistency 


The altering of pulp bleaching consistency from 2.5 to 10.0% 
for the 1.0% application of sodium borohydride in unbuffered 
systems at 35°C. revealed, as expected, slightly improved 
chemical stability, Table IV. However, the rate of brightness 
increase and over-all brightness increments were found not to 
be significantly different within the range investigated. 


Measurement of Hydrogen Evolution During Bleaching 


As pointed out earlier one of the products of borohydride de- 
composition in aqueous solution is hydrogen. However, no 
hydrogen is evolved from the reduction of carbonyl groups. 
Further, in all bleaches discussed heretofore total borohydride 
consumption values were reported. In order to separate the 
total consumption into its component parts, namely, that 
evolved as hydrogen and that consumed by the pulp three 
bleaches were conducted under conditions which permitted 
the collection and measurement of the evolved hydrogen gas 
during the course of bleaching. The corresponding borohy- 
dride residuals in the bleach system were determined also. 
Thus, the difference obtained by subtracting from the total 
borohydride applied the sum of evolved hydrogen plus boro- 


hydride residual was designated as the quantity consumed by 4 


the pulp. (All chemicals expressed on common basis, Tables 
V and VI.) Figure 5 shows the consumption histories for 


both the pulp and pulp-free systems when 1.0% borohydride 


was applied at 35°C. under unbuffered conditions. Of out- 
standing interest is the observation that the pulp consumed 
only one quarter of the borohydride applied to produce about 
an 8 point brightness increase. 

Table V, comparing hydrogen losses for the buffered and un- 
buffered systems, indicates that for bleaching at a pH of 11 
the loss of borohydride is substantially lower than that of the 
unbuffered system but greater than that measured for a pulp- 
free system at the same pH. 


Oconsumption by decomposition in bleach 
@ Total consumption in bleach 7 


a 


@consumed by pulp 
brightness increment 


BRIGHTNESS INCREMENT, % 
CONSUMPTION OF TOTAL, % 


aA 


| 


o © L R 1 n a Wena n 1 n eee | 
° 30 60 30 120 150 


TIME, MINUTES 


Fig. 5. Sodium borohydride consumption histories— 


consumed by pulp and by hydrolysis—35°C., unbuffered, i 


1% NaBH, 
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Comparison of Groundwood Bleaching Chemicals 


The mechanical pulp selected for this investigation was also 
subjected to bleaching with zinc hydrosulphite and sodium 
peroxide with the purpose of comparing brightness develop- 
ment and spectral changes in bleached pulps. A 5.0% slurry 
of pulp was treated at 35°C. with 2.0% zinc hydrosulphite and 
another slurry of the same solids content was treated at 45°C. 
with the system consisting of 5.0% sodium silicate (water 
glass), 0.25% magnesium sulphate, and 2.0% sodium peroxide, 
all based on the moisture-free pulp. Sulphuric acid was used 
for adjusting the pH of the peroxide bleach to 10.7. After 
complete exhaustion of active chemical, pulp samples from 
each bleach were suspended in water, adjusted to pH 5.0 with 
alum, and handsheets were prepared. The brightness results 
shown in Table VII along with those of two borohydride 
bleaches conducted in the earlier work indicated that the mag- 
nitude of brightness obtained with 2.0% NaBH is equal to 
that obtained with 2.0% sodium peroxide. The brightness 
value shown for the zinc hydrosulphite bleach must not be re- 
garded as being representative as other experimental work in 
these laboratories has shown that the brightness increment for 
2.0% application of zinc hydrosulphite on the same type of 
pulp is in the order of at least 8 points. 

It was felt, however, that the differences in magnitude of 
brightness would not interfere with a qualitative comparison 
of the spectral changes conferred on the pulps by the three 
bleaching agents under investigation, Table VIII. The 
spectral curves of the unbleached and bleached pulps shown in 
Fig. 6 were produced from the data obtained with a Beckman 
model DU spectrophotometer provided with an attachment 
for measuring diffuse reflectance using a tungsten light source. 
Calibration was accomplished with a freshly prepared mag- 
nesium carbonate surface the brightness of which was taken 
as 98%. : 

The data indicate that sodium borohydride produces a dis- 
tinct advantage in reflectance over the other bleaching chem- 
icals in the 300 to about 425 my range and that its bleaching 
action compares favorably with that of peroxide over the 
remainder of the spectrum examined (note that 1.0% boro- 
hydride bleach is being compared with 2.0% peroxide bleach). 
Sodium borohydride achieves the reduction of certain groups 
on which zine hydrosulphite, also a reducing agent, has only a 
slight effect as the spectral data in the 300 to 425 my range 


ABSOLUTE REFLECTANCE, % 


4 4 4 4 —k L 4 
300 400 500 600 700 


WAVE LENGTH, mmu. 


Absolute reflectance spectra of bleached hand- 


l) Fig. 6. 
sheets 


» bears out. A borohydride reduction of alpha carbonyl groups 
} on the pheny] ring would explain this effect, but as it has been 
) emphasized earlier, the presence of alpha carbonyl goups in 
' the pulp under investigation is problematical. Moreover, if 
/ the Freudenberg’s theory (3) regarding the presence of the 
-quinoid structures is considered, it would possibly provide an 
» explanation for spectral changes not only in the lower range 
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discussed but for almost all of the 300 to 600 My range. 
Ultraviolet Spectrum of Untreated and Borohydride 
Treated Solutions of Indulin A 


As an additional point of interest a lignin preparation, 
Indulin A, a kraft pine lignin known to contain alpha carbonyl 


4 ABSORPTION 
° 


200 240 280 320 360 400 
WAVELENGTH, mmu 


Fig. 7. Difference spectra of sodium borohydride treated 
and untreated lignin 


groups was spectrophotometrically investigated for the pur- 
pose of showing the ultraviolet spectral changes wrought by 
sodium borohydride reduction. Difference spectra curves for 
untreated and borohydride treated lignin obtained by tech- 
niques developed from the basic work of Lemon (8) and Gold- 
schmid (4, 5) indicated peaks at 250 and 303 mu for both 
systems, Fig. 7. The untreated lignin curve exhibits a dis- 
tinct shoulder or “masked maximum” at about 350 mu, 
which, it has been found, is produced by carbonyl groups con- 
jugated with a phenol ring (13). However, a peak in the 300 
my range was reported to be associated with unconjugated 
phenols. Thus the depression of the shoulder in the 350 mu 
range must be caused by the reduction of carbonyl groups. 
The reduction of alpha carbonyl groups should form a greater 
number of unconjugated phenols and thereby intensify the 
peak at 300 my. There is little doubt that this is the exact 
nature of the change shown by the curves of Fig. 7 which, 
further, may be taken as proof that sodium borohydride will 
reduce at least a portion of the conjugated carbonyl groups 
present in this form of lignin structure. It is of interest to 
note, that the spectral changes in the 300 to 400 mu range 
correspond to those observed over the same range when the 
spectral properties of unbleached and borohydride bleached 
pulps were compared in the previous section. However, it is 
to be re-emphasized that presence of alpha carbonyl groups in 
lignin, 7n situ, is doubtful. 


SUMMARY 


It has been demonstrated that sodium borohydride confers 
a distinct. bleaching effect on coniferous mechanical pulp to the 
extent which compares favorably with: that obtained with 
an equal amount of sodium peroxide. Spectral analysis of 


Table VII. Brightness Increments Experienced with 
ZnS$,0,, Na,O, and NaBH, Bleaches 


Amount Brightness 
Bleaching agent used, % increment 
Sodium peroxide 2 10.4 
Zine hydrosulphite 2 4.9 
Sodium borohydride 1 7.9 
Sodium borohydride . 2 10.4 
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Table VIII. Absolute Reflectances of Bleached Handsheets 


Wave length, Reflectance, % 
mye f 


Unbleached 2% Nar02 2% Zn82.01 1% NaBHs 
300 30.9 3280 31.4 Sone 
310 yet ae so 19.6 
312.5 ae ese a 16.2 
eaoalts) Pats sie ae 2 
320 Lite) 13.0 e9) 16.7 
325 nie dies pate 18.1 
330 te te tte 18.6 
340 9.3 133.52 10.9 20.6 
345 Sat Ars A 21.6 
350 9.8 14.4 10.9 DOO 
360 Wil s} 16.6 We 26.4 
400 29.4 36.2 32.0 45.0 
450 54.8 65.6 59.8 OR 7 
500 62.7 (oeo 67.6 69.5 
550 66.3 78.0 (Pak 73.8 
600 UBeil 81.6 75.0 81.2 
650 77.9 81.8 79.0 82.8 
700 80.4 S220 80.4 84.2 


bleached pulps revealed that sodium borohydride improved 
reflectance over a wider range than either peroxide or zinc hy - 
drosulphite. The same data indicated the action of borohy- 
dride to be distincly different from that of zinc hydrosulphite, 
also a reducing agent. Only a small proportion of the applied 
borohydride is consumed by the pulp during bleaching the re- 
mainder is evolved as hydrogen through decomposition. For 
example, it was shown that when 1.0% sodium borohydride 
was applied on the moisture-free pulp basis, about 0.25% was 
consumed by the pulp to produce a brightness increment of 
about 8 points. Thus, the most important considerations in 
the utilization of borohydride for reductive bleaching involve 
the choice of conditions which maintain the greatest stability 
of chemical and at the same time allow the reductive reaction 
to proceed at a practical rate. A lowering of pH results in 
more rapid rates of both the reductive and decomposition re- 
actions. A very high pH is found to improve stability mark- 
edly but excessively long bleaching times are required for the 
attainment of satisfactory brightness increments. Hence, 
unbuffered systems or systems in which the pH is established 
at a level near 10 may be found more satisfactory. The main- 
tenance of pH below the level normally resulting from un- 
buffered and very dilute borohydride solutions as employed in 
this work are unsatisfactory for mechanical pulp bleaching. 

The effectiveness with which borohydride is utilized in 
bleaching may be greatly impaired by the presence of impuri- 
ties which catalyzed the decomposition reaction. Thus sta- 
bilization of the bleaching system against the action of im- 
purities, a measure found necessary in other forms of mechani- 
cal bleaching, may well be a profitable direction for future 
work. 
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Drying Groundwood at Sheet Harbour 


R. M. STERNBERGER 


Durie the spring of 1957, we began investigating the 
various possibilities of drying groundwood pulp with a view to 
reducing handling and freight charges. At that time we dried 
mechanically to 56% air-dry on three 120-in. Kamyr machines. 
The pulp was taken in sheets from the Kamyrs, baled in 500- 
lb. bales, conveyed by belt some 150 ft. from the mill proper to 
a weigh shed, thence by fork-lift to storage. We looked at 
several drying systems then existing and proposed and settled 
finally on the Bauer-bale system. After discussing our dryer 
setup, I will go over the reasons for our choice. 


THE BAUER-BALE SYSTEM 


In this method of drying, the pulp is dewatered mechani- 
cally to 40 to 50% solids; “fluffed,” dewatered further with 
heat to approximately 85% solids, and then baled in the 
fluffed form. The bale, then, is a solid brick or block of pulp, 
nota pile of sheets. It can best be likened to a bale of cotton. 


Mechanical Dewatering 


We retained the Kamyr machines to accomplish the me- 
chanical dewatering action. We added cutters and slitters and 
the pulp, in small sheets of about 8 by 10 in., discharges into a 


horizontal screw conveyor that runs along the face of tlte — 
three machines. Besides moving the pulp, the screw con- 


veyor has the additional function of breaking up the sheets — 
and initiating the “fluffing” action. A cleated belt conveyor 
then carries the pulp up a 30° incline to the fluffer. 


Fluffer 


The fluffer is a small, nonprecision, single disk refiner 
equipped with devil-tooth plates. It is fed by a screw-feeder 
discharging directly into the eye of the disk. The teeth of the 
plates intermesh and fiberize the pulp by impact. No refining 
action takes place. The fluffer also acts as an effective air- 
lock to the drier. 


Drier 


The drier is a direct-fired rotating drum of the kind used for 
agricultural purposes for many years. By direct fired, we 
mean of course, that the drum is heated by the furnace gases 
themselves and that there is no exchange of heat. 

The drum is composed of three telescoping cylinders with 
compound showering flights. This gives expanding cross- 
sectional area and provides different velocities and different 
heats in each of the three cylinders to suit the changing rates of 
evaporation as the moisture content of the pulp drops. 

The pulp falls from the fluffer into the stream of hot gases at 
the juncture between the furnace and the drum. At the far 
end, a fan unit pulls the air through the furnace and the pulp 
and heated gases through the drum. The only other air 
supply is a small furnace blower for oil atomization. 

The fan then blows the pulp and gases to a large cyclone 
where the pulp is separated from the furnace gases and moist 
air. This cyclone discharges into a hopper where the pulp is 
picked up by a second fan and conveyed through a blow-pipe 
to the baler, a distance of 120 ft. 

Control of the drier is very simple. A drier outlet tempera- 
ture is selected, and the furnece adjusts automatically to 
achieve this temperature. The drier inlet temperature will 
vary with the water load to the drier, but the outlet tempera- 
ture and the moisture content of the pulp remain constant. 

We operate at an outlet temperature of 200°F. This gives 
us an air-dry test of 92%. We can easily dry the pulp further, 
even to 100%, but we find we get better performance through- 
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out the system at this moisture content. Under normal oper- 
ating conditions the inlet temperature is 700°F. 

An empirical heat balance indicates a vacuum of about 4 in. 
within the drier. Apparently then, three factors are helping 


to dry the pulp: mechanical action (tumbling), heat, and a 
vacuum, 


Baler 


The two-story double box baler operates with three 14 in. 
single-acting rams. As the name implies, there are two bins 
with floating bottoms that rotate on a center post. While one 
bin is located under the cyclone collector to receive the pulp 
being blown from the mill, the other is positioned over the 
rams. 

A tramper packs the pulp into the bin that is filling. Bale 
weight is controlled by the amount of work the tramper does. 
In other words, as the bin fills, the tramper must work harder 
to complete its stroke. Control is achieved by having the 
tramper stop when it is drawing a certain current. When this 
occurs, a signal sounds. The two bins are then indexed 180°. 
This places the full bin over the rams and empty one under the 
collector. The pulp is then compressed from the bottom and 
a bale formed. The bale is extracted by opening doors at the 
top of the bin and the baler is then ready to repeat its cycle. 
Meanwhile, of course, the empty bin is filling. 

We operate in this manner within a 5-min. cycle, getting a 
740 lb. bale. This weight gives us three bales to the air-dry 
ton. 


Oil System 


Our fuel is Bunker “C,” we have found it satisfactory in 
every respect. Because of our location, it is necessary to take 
tanker load delivery. To this end, we installed a 24,000 bbl. 
storage tank, approximately 1200 ft. from our wharf. This is 
supplied by a 10-in. line heated electrically. The balance of 
the oil heating system is done by steam. We also installed a 
2000-gal. insulated day tank. The oilis preheated to 235°F. 
before combustion. Consumption averages 15 gal. per air- 
dry ton. 


Installation 


On Oct. 11, 1957, we shut down for this installation. 

By removing the old balers, room was made available in the 
existing building for the drier. The fluffer is located directly 
over the drier. The baler was placed in a small new building, 
erected at the site of the old weigh-shed. Installation was 
substantially completed on Dec. 20, 1957. 


STARTUP 


Because we were pioneering a development we expected 
many startup difficulties. We were not disappointed. 


Dusting 


Dusting, or loss of fines, was immediately apparent. Some 
occurred at the two cyclone collectors and was overcome sim- 
ply by balancing out the cyclones by adjusting the caps. 

The worst situation, however, was at the baler. The action 
of the tramper was like an air pump, blowing fines through 
every possible opening. This has been overcome by sealing 
the tramper section as much as possible; changing the tram- 
per program (slowing it down, etc.) and the installing a simple 
scavenger system. 

This scavenger is merely a vacuum cleaner installed at stra- 
tegic points around the baler. The fines and spilt pulp that it 
picks up are blown back to the mill, collected in a small cy- 
clone, and introduced into the white-water system. 


Oil Contamination 


At startup, particles of unburnt oil were contaminating our 
pulp. ‘This was not evident to the naked eye in anyway, and 
none of our standard test showed it up. 
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This contamination was discovered by one of our customers 
who, after making a manila liner board using our pulp in the 
liner, ran the standard solvent test for asphalt in the backing. 
The solvent caused the oil particles to dissolve and bleed 
through the liner, giving the board a bad case of measles. 

Two simple changes in the furnace overcame this difficulty. 
We changed the nozzle to give better atomization and we 
added one course of fire brick at the throat of the furnace to re- 
strict the flow of air. 


Bale Density 


At the top of the ram stroke, the newly formed bale has a 
density of 57 lb. per cu. ft. The bale, however, has consider- 
able “‘springback”’ and we had trouble finding a method of 
tying off the bale with a material strong enough to contain this 
density. 

Compounding the trouble is the fact that whatever method 
is used, it must fit into the time-cycle of the baler. We have 
settled on a heavy strapping accomplished with pneumatic 
tools. 


Bale Mechanical Strength 


While the bale as a whole has good mechanical properties, 
unprotected corners tend to crumble off with heavy handling. 
As all of our shipments are by water, it became necessary for 
us to wrap the bales. 

We accomplish this wrapping in the baler with overlapping 
top and bottom sheets leaving the ends open. We use stand- 
ard unbleached sulphite. 

Everyone concerned is happy about this development. It 
has eliminated a housekeeping problem for ourselves, our 
transportation, and our customers. 


Reliability 


Because the system had never been asked to perform on a 
24-hr. basis, many components were not up to the task. This 
was especially true in the baler. 

The weak points have been found out and, of course, cor- 
rected. 


DECISION FACTORS 


Besides cost, several factors persuaded us that this system 
was particularly suited to our needs. 

We felt that the refiner was the best approach to the ‘‘fluff- 
ing” problem. Other methods have been known to make 
fish-eyes, but we have never encountered this problem. 

At first glance, the direct-fired drier seems impossible but 
there are four factors in its favor: 

(1) Fuel economy. Obviously better than in a system 
using a heat exchanger. 

(2) No warm up necessary. Light the flame and you’re 
ready to go. 

(3) Because the pulp is carried through the drier in the 
furnace gases, and because most of the oxygen has been con- 
sumed from these gases, the pulp is dried in a relatively inert 
atmosphere. In other words, there is little oxygen available 
to oxidize the pulp. 

(4) With proper combustion, there is no danger of con- 
taminating the pulp. 

The baler chosen is giving us the size bale, bale weight, and 
bale density we felt most suited for our needs. 


CONCLUSION 


Besides the obvious advantage of a freight saving, this drier 
has permitted us to ship to more distant markets and to ship 
to and store in warm climates. 

Besides the advantages of reduced handling which re- 
dounds to the benefit of both ourselves and our customers, our 
customers enjoy a real benefit in the friability of this pulp. It 
seems to disperse more readily than wet laps. 

In spite of slightly increased manufacturing costs, we are 
enjoying real economies with this system. 
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Glomera Pulp Drying System at John Breakey 
Limited 
L. GAGNON AND KARL STANGL 


During 1955, the management of John Breakey Ltd. 
was faced with a difficult decision. Plans were being made to 
increase the mill capacity from 40 to 80 air-dry tons per day, 
with the object of shipping all the output in dry form to in- 
crease the shipping range and reduce transportation costs. 
The difficulty was that conventional methods for drying pulp 
were prohibitively high in capital investment and operating 
cost, and also met with customer objections. In the search 
for a more efficient, acceptable, and above all, cheaper method 
of drying wood pulp, John Breakey Ltd. joined with Canadian 
Sumner Iron Works Ltd. in investigating the possibility of 
flash drying the pulp with a Glomera type drier. 


PILOT PLANT EXPERIMENTATION 


Late in 1956 a complete pilot plant, consisting of pulp 
fluffer, Glomera drying tower, 25-gal. oil burner, furnace box 
and Glomera briquettor, was installed at Breakeyville, and 
after several weeks of experimenting it was established that a 
flash drier would do a perfect job and cost far less in installa- 
tion and operation than a conventional drier. It also turned 
out that the briquettor was not suitable to handle the fluffer 
pulp. After several unsuccessful attempts an adequate and 
successful pulp compressor was designed. 


Starting up the Plant 


The complete drying plant, including the Breakey-Sumner 
pulp compressor, was delivered and installed at Breakeyville by 
the middle of August 1957. After several test runs it became 
obvious that certain modifications were required, especially on 
the furnace and the pulp compressor. The furnace had to be 
modified to meet the varying atmospheric conditions and has 
lately been replaced. The pulp compressor had to be ar- 
ranged to take care of the extremes in mill output dictated by 
mill or market conditions. The modifications to the furnace 
and pulp compressor were completed late in October at which 
time the first car of flash dried, fluff groundwood pulp was 
shipped. 


L. Gagnon, Mill Superintendent, John Breakey Ltd., and K. Stangl, Vice- 
President, D and S Engineering Ltd. 


GOARSE GROUNDWOOD 
ROM 


BULL SCREENS 
0.7 % 
2000 GPM 
SCREEN REJECTS 
35-45 % 
3- VIBRATING 
DEWATERING 
SCREENS 
WATER 
3-N% 411 DOUBLE DISC ~ 
REFINERS (800 HP EACH) 
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DEWATERED STOCK 


THE GLOMERA PULP DRIER 


The drying is performed in three stages. The equipment 
employed consists of an oil-fired furnace, a Novorotor double 
disk pulp fluffer receiving pulp at 30% air-dry consistency. 
Through the fluffer the pulp is brought in contact with hot 
gases and in conjunction with the discharge fan, the fluffer 
acts as first drying stage. A 10-ft. cyclone separates the 
evaporated water from the pulp and completes the first drying 
stage. The pulp then enters the second stream of hot gases 
and is carried through a type 1500 Glomera flash drier, sepa- 
rated from the steam and gases in a 12-ft cyclone, and intro- 
duced into the third stage drier which is a duplicate of the 
second. The drying completed, the pulp enters the compressor 
through a plexiglass chute which gives the operator and oppor- 
tunity to observe the quantity and condition of the pulp 
entering the compressor and make the necesary adjustments to 
the system. 


Hot Air Furnace 


Hot gases were originally supplied by a pair of Iron Fireman 
rotary cup Bunker “C” oil burners with a capacity of 100 
U.S. gal. per hr. for each burner. They are now produced by 
a specially designed Raskin hor air double shell furnace fitted 
with a 200 U. 8. gal. per hr. Raskin mechanical atomizer 
burner. Diluting air is mixed with the combustion gases at 
the outlet of the furnace to reduce the temperature to a point 
suitable for drying. This diluent air is preheated by passing 
between the shells of the furnace. Fuel used is Bunker “C”’ 
oil delivered to the mill daily by truck. 


The Drying System 


The drying unit itself is a suspension type flash drier. This 
means that the material to be dried is carried through the 
system by the drying medium, either combustion gases in an 
open system, or hot air ina so-called closed system. Assoon 
as the material comes in contact with the gas, most of the heat 
exchange takes place and the surface water is flashed off. The 
drying tower presents the necessary time element to permit a 
complete heat exchange, which is necessary to extract some of 
the fiber bound moisture. During the entire process the 
material is not in lasting contact with the mold structure of the 
drying equipment, avoiding any charring and roasting effects 
which would be damaging to the pulp. There are several 
factors affecting the drier. The most important are: the 
initial moisture content of the pulp, the atmospheric condi- 
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tions and the quantity of pulp processed. All are automati- 
cally controlled through Bailey equipment by varying the 
burner output and the amount of diluent air used. The dry 
material is separated from the steam and gas mixture by a 
series of especially designed high efficiency cyclones. 


Pulp Compressor and Baler 


The pulp compressor built by Canadian Sumner Iron Works 
Ltd. is a piston type compressor fitted with an extra large fly 
wheel, adjustable compression box and d. c. variable-speed 
drive. It has a speed range of 14 to 45 strokes per min. which 
represents minimum and maximum capacities of 30 and 90 
air-dry tons per day. 

The dry pulp is discharged in sheets of 24 by 12 by 1 in. 
The sheets are made into bales on a modified wet pulp hy- 
draulic baler. The bales are 24 by 36 by 40 in. and weigh 
550 lb. They are strapped with standard */, by 0.015 in. steel 
bands and shipped in box cars. A standard car of 25 air-dry 
tons contains 104 bales. 


PULP CHARACTERISTICS 


All the characteristics of the pulp are retained in this drying 
process. The fluff-dried pulp is remarkable for the ease with 
which it can be repulped and the resistance to molding and 
freezing. In sheet form, it handles relatively well and is most 
convenient in preparing paper machine furnish. 


OPERATING DATA 


The John Breakey Ltd., Glomera pulp drying unit is the 
first of its kind. It has been in operation less than a year dur- 
ing which time it has undergone several modifications. It is 
therefore impossible to offer any definite and completely reli- 
able data. The following represents extremes met during the 
few months of operation. 


Minimum Maximum 


Capacity per day, air-dry 
tons 35 125 


Inlet stage temperatures 400°F. 550°F. 
Air-pulp mixture at inlet 

to cyclones 110°F. 160°F. 
B.T.U. per lb. of water 

evaporated 1200 1600 
Consistency of dried pulp 70% a.d. 94 % a.d. 


EXPANSION TO EXISTING GROUNDWOOD MILL 


At the same time the drier plant was installed, the output 
of the mill was doubled by the addition of four electrically 
driven pocket grinders, a Cowan screen, a new bank of Bauer 
cleaners and modifications to the white water, the stock and 
the refining systems. Wet machines were converted to 
deckers to remove water from the screened stock prior to 
feeding it to a Kamyr vacuum decker. This vacuum decker 
delivers pulp at an average consistency of 18% a.d., and is fol- 
lowed by two P and L disk type rotary presses, which bring 
the pulp to about 30% a.d. ton for conveying to the drier plant. 
This mill expansion together with the installation of the drier 
plant and auxiliary equipment was completed without the loss 
of production. 


NEW COMPRESSOR AND BALER 


D and § Engineering Ltd. of Vancouver, B. C., who now 
handle all Glomera and related equipment, have designed and 
built a new completely hydraulic pulp compressor and baler 
producing 35 by 24 by 1-in. sheets which are automatically 
made into bales 18 in. high. This machine is now under test 
in Norway. It has a wider capacity range than the Breakey- 
Sumner pulp compressor. 


The authors wish to thank the management of John Breakey Ltd., 
Canadian Sumner Iron Works Ltd., and D and S Engineering Ltd. for their 
very generous cooperation in the designing and starting up of this new type 
pulp drier and also the Executive Committee of the Third International 
Mechanical Pulping Conference for the opportunity to present this communi- 
cation. 
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Mr. O’Nemu: May we have some questions from the floor? 
Mr. Clark and Mr. Sternberger, here are two questions. First 
of all, I think you said that you used 17!/, gal. of bunker C oil 
to air-dry a ton. Do you happen to have the B.t.u. per pound of 
water evaporated as compared with the other system, handy? 

Mr. STERNBERGER: We are not completely certain of the 
B.t.u. content of our oil but I do believe that we average about 
1500 B.t.u.’s per pound water evaporated. 

Mr. Criark: Now, the other question is, have either of you 
gentlemen made any measurements on the loss of strength of the 
pulp—let’s say either burst or tensile? 

Mr. STERNBERGER: I am not convinced that there is any loss 
of strength. Certainly characteristics of the pulp are changed 
by drying but that shouldn’t surprise us. I don’t think that it 
is an irreversible process, and I believe the pulp can be returned to 
its original state by hydration. I like to think that the change 
is a matter of fiber shrinkage. 

_ Mr. Cuarx: Well, you don’t have any data then, to indicate, 
for example, the effect on density, the test sheet density, or 
specific volume? 

Mr. Gagnon: No. I must say that on market groundwood 
pulp we mostly depend on customers’ acceptance and we have 
had no reports of any drop in srength from customers. 

Mr. Cuark: Well at least I should think you have some very 
nice customers. There is probably at least a small drop, but 
the interesting part about it is, you know, you may be able to 
dry groundwood without a marked loss of strength but not with 
the chemical pulp, at least, with the beaten chemical pulp so 
well, because then you will really reduce your strength. 

Froor: I notice you mentioned you didn’t think there was 
any change in the properties through this flash drying. 

Mr. OverstRoM (Gulf Pulp): Well, I was very disappointed. 
Last summer we sent some pulp to Springfield, Ohio, to be flash 
dried and when it was returned the strength had dropped con- 
siderably, 20 to 30%, and the freeness had gone up about 50%, 
so I presume there is some losses of fines causing that. And, 
also, you were very kind, both of you, to send me some pulp 
samples of the pulp before and after this flash drying and I must 
say that the tests fully confirmed our previous results. I sent 
some of these samples over to England to our customers and they 
wrote back and said ‘We certainly don’t like to have that kind 
of pulp.’ So, I don’t know. 

Mr. STERNBERGER: I want to try to clear up one thing. We 
labored under the misconception for quite a time that this 
change in the pulp, where the most noticeably apparent thing is 
increase in freeness through drying, was due to the loss of fines, 
but we have satisfied ourselves now that it is not due to the loss 
of fines. We think it is a fiber shrinkage and it is not an irreversi- 
ble thing. As I say, you can return the fiber to its original state 
by soaking it. 

Mr. Crossy (Dorr Oliver): I might make a comment or two 
here. I think Dr. Clark’s point is very well taken. It certainly 
depends on the type of fiber with which you are working. At 
one time I did considerable work on very careful air drying, this 
time, of chemical pulps, and we found that you reached a point 
in the drying state where the fiber temperature started to go 
above the normal wet-bulb temperature. This was in the range 
of 78 to 85%, moisture-free fiber. Beyond that point we got 
what we considered to be an irreversible loss in strength. Prior 
to that point we got no measurable loss in strength. I might 
say that I am not intimating at all that this would occur or be 
true with groundwood, but that was the case on sulphite pulps. 
Not a great loss, but it was there and measurable. 

Mr. Locan (Anglo Paper): On the question of increased free- 
ness and loss of strength, we have done a very, very cursory test 
on the pulp which we were fortunate enough to get from Breakey- 
ville and, for the informaion of the audience, generally, it is well 
to note that if you test this pulp immediately mixed up in water, 
you do get a very, very marked increase in freeness and you get a 
very, very marked decrease in strength properties. However, if 
you mix it up in the Waring Blendor for a relatively short time, 
a very high percentage of this change is recovered. I do not 
have the figures at my fingertips, nor do I believe that the samples 
that we got are necessarily absolutely matched, however, there 
was not such a very large difference in the final results. Pos- 
sibly, Fritz Luhde might recall the figures, or have an idea of 
them. 

F. Lupue (Anglo Paper Products, Ltd.): Two samples were 
to be tested. The wet sample had been taken just before the 
stock enters the drying system; the dried sample had been 
taken at the outlet of the drying system. 

A previous experiment showed that the wet sample, after a 
short soaking time and disintegration, had a freeness of 250 
ml. C.S.F. After having been treated for 5 min. in the Waring 
Blendor, freeness decreased to about 130 ml. C.F.s. 

Therefore, I considered it to be a better method to soak both 
the wet and dried sample overnight. Only a mild and short 
treatment in the disintegrator was necessary to dissolve the wet 
sample properly. The dried sample, however, had to be taken 
into the Waring Blendor as the knots had not been dissolved 
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during the aboye treatment. _Handsheets, made from this stock, 
showed numerous knots, uniformly distributed over the whole 
area. I treated the dried sample for 5 min. in the Waring 
Blendor until all knots had disappeared. Thereafter, the freeness 
was lower than that of the wet sample which had been soaked 
overnight. Tensile and burst were about 10% higher than those 
of the wet sample. Tear was about the same. 

Mr. Crark: May I make one comment on that. Five 
minutes in a Waring Blendor is a pretty tough treatment. I 
doubt very much if anyone using groundwood is going to give 
anywhere near that amount of beating or refining in the mill. 
I don’t care what happens to the freeness. That may go up or 
down, but the point is that having reached even a higher strength 
than the original pulp indicated, you are doing a pretty good job 
of beating in the Waring Blendor. Somebody in the audience 
may have tried the British standard desintegration treatment, 
the British standard and have those figures available. I think 
they will show some decrease. 

Mr. STERNBERGER: I would like to comment on that. The 
proof of the pudding is always in the eating, and we have some 
very nice customers, too, I guess. I think that you could get 
the same type of results with just soaking. Ill admit that is 
very strenuous treatment, 5 min. in a Waring Blendor, but all 
you are doing is accelerating the wetting process. One of our 
customer’s stock spends 5 hr. in his system, from the hydro- 
pulper to his cylinder machine, so we soaked our pulp for 4 hr. 
and we found that just that 4 hr. soaking with no mechanical 
working returned it to very much its original state, very similar 
to its original state. 

Mr. Narwicx: I have a question but I don’t know if I ought 
to break in at this time because it hasn’t got anything to do with 
this subject. If this subject is pretty well exhausted maybe I 
can come in now. I wanted to ask Mr. Sternberger if you have 
ever taken your pulp at 40 to 45% consistency, I believe it was, 
and baled it at that stage, rather than drying it. 

Mr. STERNBERGER: No, we have not tried that. 

Mr. Natwicr: I wonder if anyone here has had any experience 
of that nature, of taking 40 to 45% consistency of pulp and 
baling it? 

Fioor: You mean baling it in the manner similar to (inter- 
ruption )? 

Mr. Natwicx: Fluffed and baled baling it at that moisture 
instead of carrying it out to the dry pulp? If anybody could 
answer that later on I would appreciate it. I would like to know 
what kind of experience they have had with it. I would like to 
ask Mr. Sternberger or Mr. Gagnon about what it costs per bale 
to strap. 

Mr. STERNBERGER: We are not completely satisfied with our 
present method. It costs too much. At the moment we are 
using galvanized strap and we are going to use a painted strap 
eventually, Iam sure. I can’t tell you per bale but it costs us 
over a dollar a ton to strap. 

Mr. Narwicx: Well, that is quite expensive. I want to ask 
Mr. Gagnon one question. I was wondering, are you satisfied 
with your press? The reason I ask, I understand from your paper 
that you are drying your pulp starting at about 30% air dried 
and I have seen Jackson & Church presses working on ground- 
wood, and that pulp was in the neighborhood of 40% moisture- 
free. It would seem to me that you have quite an extra ex- 
pense there, extra water to remove. 

Mr. Gaenon: Yes, I quite agree with you. It is an additional 
expense, but on the other hand the Jackson & Church press has 
the disadvantage of creating nodules in the pulp which are very 
hard to break. We feel that it is cheaper to dry the pulp from 
30% up rather than to have the experience of not being able to 
break up the pulp after it is dry. The second thing is that our 
press, as it is installed, doesn’t give its maximum efficiency. It 
is a new press in the paper industry and the company who manu- 
factured it is presently experimenting on various types of feed, 
and so on. They expect to be able to achieve at least 35%. 
I think Mr. Dunbar, if he is in the room, would probably have 
more information in that respect as he has been connected with 
the tests. 

Mr. Natwicx: I would like to say this, with regard to the 
presence of nodules in the pulp with the Jackson & Church press, 
I realize that they have been a problem. However, I have seen 
this press working at the Charmin Paper Co. on groundwood and 
was assured that nodules or “fisheyes’’ were not present. 

Mr. Gaenon: Excuse me a moment. I’d say on the wet 
bulk you wouldn’t have too much trouble but once you have 
dried the nodules they are pretty hard to beat up again. 

Mr. DunBar (DVS Engineering): On the P & L press we are 
running tests now and we have reached approximately 45% 
consistency on the outlet of the press. We haven’t completed 
our tests yet but they will be completed shortly and we’ll publish 
the results. 

Mr. R. O’DonocuuveE: I want to ask Mr. Gagnon about this 
press. As I understand it, it makes l-in. sheets and I presume 
that is by taking a charge and putting a ram against it and then 


248 A 


releasing that, and another charge and you get a whole scries of 
disks, or whatever they are. Now, how do you then compress 
them into a bale and what is the weight of the bale per cubic 
foot? : soe 
Mr. Gaanon: The pulp compressor in appearance is Just 
about the same as a bark press, the Ecusta press, I believe. It 
is a piston type and each stroke produces a sheet. Now, as 
those sheets are discharged from the press they are filed into a 
standard-type baler and made into 550-lb. bales. We pre- 
sently get about 30 lb. per cu. ft. but we have been experiment- 
ing with heavier baling presses, such as used for sulphite and 
kraft, and we have been able to ahieve between 45 and 50 lb. 
per cu. ft. : : ; ; 

Mr. SrernserG: You have given information on the oil re- 
quirements for flash drying, but we have no information on the 
electrical energy required. There are a number of pcints, es- 
pecially in the Glomyra system, where electrical power is con- 
nected. Could you give us information about required horse- 
powers per daily ton, or at least how many connected horsepowers 
you have on the unit? ‘ 

Mr. STeERNBERGER: I have some figures that I think you 
would find interesting. Our work isn’t complete on this. We 
have only had this system for a short time and we have been so 
busy trying to make it work that we still don’t know much 
about it. We do seem to consume about 71/2 hp-days per air- 
dry ton, and that is dewatering the pulp from 1 to 50% moisture- 
free mechanically, and then further dewatering by heat to 95% 
air-dry, or 88% moisture-free. About 3 hp-days per ton are 
expended in the mechanical dewatering action and the balance 
in moving the pulp through the drier and then baling it. 

Mr. Gacnon: We have no definite data on the power but we 
have, altogether, installed about 600 hp, from the deckers up to 
the baling end. Now we, presently, are using about 450 to 500 
hp. Some of the motors were made oversized because the exact 
requirements couldn’t be determined previously. Now, in our 
case, the power consumption will vary with the output, as de- 
pending on the amount of pulp we are pushing through the sys- 
tem, our horsepower figure will vary. With 500 hp, say, being 
used, and a capacity of 80 tons per day would give you, probably, 
between 6 and 7 hp. per ton. 

Mr. Overstrom: Coming back to the quality, Mr. Sternberger 
said that after 4 hr. soaking it will come back to original tests. 
Well, we soaked for 48 hr. even then it was a very big difference. 
While it had improved, there was still a very big difference. We 
also tried to disintegrate this pulp with hot water and that was 
an improvement, but we didn’t reach the test figures for the pulp 
which it had before it had been flash dried. There is also another 
point to consider. You are shipping the pulp, I presume direct 
to cars, as it certainly can’t stand outside storage. I tried a few 
bales, for instance, in June this year when it was very wet 
weather. In 2 weeks’ time all the bands burst and the bale 
completely disintegrated, which is a great disadvantage to pro- 
ducers as well as customers. 

Mr. STERNBERGER: No, that is one disadvantage. These 
bales will not weather well; they cannot be stored unprotected. 
On the other hand, the bales that we wrapped with a wrap of sul- 
phite seem to stand up all right. I would like to make one com- 
ment on this point. You can’t run any system for 5 min. and 
expect it to run properly. It has to be going, and have a con- 
stant heat and so forth. So long as you are sending 700 lb. of 
pulp to be dried you are never going to get satisfactory results. 
You would be out of business before you are in business, if you 
know what I mean, on that 700 lb., that little trial run. Our 
experience was, at least, as disappointing as yours on.the pulp 
we sent away to dry experimentally. When you get a system 
going on a full-time basis the results are a little better. 

Mr. GaGNnon: Regarding how the bales stand up in the out- 
side weather: in November last yearwe made a bale with just 
two straps around, */, by 0.15in. The bale was left in the open. 
Tt is still at the mill if anyone wants to see it. It is yellowed on 
the outside, but outside of that the bale is still standing up fine 
and the pulp inside is still a fairly light color. 

Mr. Quinn (Quebec North Shore): Could you tell me if any 
attempts have been made to flash-dry sulphite and, if so, what 
effects the system would have? 

CHAIRMAN: Does anyone have any information on drying 
fluff sulphite pulp? 

Mr. Gacnon: Our pilot plant was moved to Sumner Ironworks 
plant in Vancouver, and they have been making trial runs of 
sulphite and kraft. Probably Mr. Dunbar could comment some- 
what on those trials. 

Mr. Dunsar: We have completed some trials on unbleached 
kraft, and we noted an increase in strength. I have the figures 
if anyone is interested in seeing them. Being at a groundwood 
convention I didn’t bring the figures down with me. On bleached 
sulphite we have run some tests which indicate no change in 
brightness. However, we haven’t completed our analysis re- 
garding the pulp characteristics after drying. 

Mr. ANKER: We heard yesterday from Prof. Brecht on the 
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question of moisture in wood, that when the moisture content 
went below 17 or 18% that was what we might call a point of no 
return. You get into an irreversible process. This point, also 

is the same which I think we call the saturation point of the fiber 
which, again, means that this 17% is then contained in the 
fibers. Now, we have heard from the two gentlemen who have 
read these papers to us, that they operate with an air-dry con- 
tent of about 94 to 96. Well, that corresponds roughly to abont 
82 to 83% moisture-free. In other words, we are exactly on the 
borderline which Professor Bates mentioned. So if you go any 
further, then we are definitely over the danger line, and when 
you look at the process, how this is taking place in your driers, 
this is not single fibers which are blown through. They consist 
of many fibers and, also, the conditions are not necessarily equal 
all over the place. It comes out at an average which is almost 
on the danger line, and I think it is very reasonable to suggest 
that some of these fibers have been going beyond the line and 
some others are below it, and this might also give the explanation 
why we find, in some cases, that there is a definite drop in strength. 
At least, I should like to hear what you think of the conditions, 
that they might possibly not be so uniform as to give all of it 
exactly the same drying. 

Mr. Cirrito (Rice-Barton): In this connection I would like 
to ask Mr. Crosby of Dorr Oliver, in the tests that he made on 
sulphite pulp, just how thick his mat was, and what temperatures 
he used just to prevent deteriorating the pulp in the high dryness 
range. 

Mr. Crossy: We carried out this work in two different fashions. 
One involved drying hand sheets, of 350 to 400-lb. basis weight 
for a fairly long time under carefully controlled humidity and 
temperature conditions. In the other case we actually set up a 
device and dried the puip under very carefully controlled condi- 
tions by pulling heated air through a formed sheet. The sheet 
was formed on about a 14-in. sheet mold and then we would clamp 
that sheet and pull the air through the sheet in order to get in- 
timate contact with the fibers. 

FLoor: What air temperatures did we use in drying to the 
final drying range? 

Mr. Crossy: Around 180° would be an answer, but we 
covered the whole range in the course of the studies. 

CHAIRMAN: Do we have any other questions on flash drying 
from the floor? 

Mr. Crark: I think Cris Anker has put his finger on this spot. 
I did not know when we referred to the moisture figures, whether 
they were on an air-dry or moisture-free basis and I quite agree 
with him and Dr. Brecht. If you don’t bring the absolute 
moisture content down below 17 or 20% or so you are not going 
to do any harm to mechanical pulp. You are going to do less 
harm to mechanical pulp than you will do to sulphite pulp. I 
remember some sulphite pulp that was made at Anacortes in 
1929 and over to England. It was flash-dried pulp and that is 
the worst pulp, I think, we ever had. It was impossible; how- 
ever, it was completely dried. You can’t reduce pulp to a mois- 
ture content of less than 20 or so without harming it to some 
degree. The figure of 85 is mentioned here. I am prepared to 
accept that. But we can’t dry pulp very much more than that 
and hope to get a real reversible and recovery of strength proper- 
ties. 

Frioor: Mr. Crosby, did you notice any degradation in the 
strength of your chemical pulps when you dried in the lower 
ranges, or did you find degradation through the whole range in 
strength and brightness? I should think that in the 180 or so 
200° range you should find it difficult to damage this pulp. 

Mr. Crossy: You are asking me to go back a little ways in 
my memory here, but I would say this,that it isn’t so much a 
matter of the actual temperature as it is a matter of the water 
removal. We talk, about a so-called ‘zipper’ action when you 
get beyond a certain dryness. Apparently certain chemical 
bonds are formed even though you dry very mildly. If you go 
beyond say, 85 to 87% moisture-free (not air-dry) you tend _to 
get, as near as we could measure it, an irreversible action. The 
damage comes, of course, when the fiber starts to heat up. We 
ran into the problem of what we called ‘‘case hardening’’ on the 
outside of the sheet on the drier rolls, where we would get ex- 
tremely unreactive fibers on the very surface of the sheet, and 
this led us into some of these explorations. 

Pror. Brecut: With regard to loss of strength on the drying 
of mechanical pulp, it depends on which of the strength proper- 
ties you are considering. Our experience has been that if the 
temperature of drying was not too high and the solids content 
not too great, the tensile strength could be recovered almost 
completely by using vigorous agitation on the suspension. In 
the case of folding strength, however, the decrease brought about 
by drying was most difficult to recover. Possibly this is of little 
interest for most purposes. Where high bulk is the criterion, the 
alterations in properties on drying have little significance. Where 
high strength is required, some difference is brought about. 
There is no doubt in my view that the elasticity of the individual 
fiber is reduced. 
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High Consistency Screening 
A. E. DENTREMONT and R. S. SWENSON 


THE answer to screening stock at a high consistency has 
been sought for a long time in the groundwood industry. In- 
vestigation of the problem of separating the coarse ground 
fibers from the accepted fine stock at a high efficiency rate has 
been deferred because of lack of suitable equipment. Various 
attempts have been made in the past to use existing equip- 
ment to screen at greater than 1% consistency with none of 
these giving production results good enough to be used in the 
industry. The reasons for wanting to screen at high consist- 
ency are purely economic. The original installations were 
determined by the tons per day of accepted stock needed in 
the mill which in turn dictate the number of machines neces- 
sary to do this job. A large amount of water is needed in the 
present-day screens to dilute the stock arriving from the bull 
screens to a range of 0.5 to 0.7% oven-dry (o0.d.) consistency. 
This thin stock then must be deckered so that it can be stored. 
Therefore, both the initial installation of screens and deckers 
must be considered when laying out a full sized mill. If the 
outlet consistency of the screened stock could be raised three- 
fold, say to 1.5% consistency, the number of deckers could be 
cut down appreciably along with the number of screens re- 
quired to do this amount of work. For a mill making upwards 
of 500 to 600 tons per day of groundwood stock, the equipment 
on the market today ranges to 60 to 70 tons per day screening 
capacity and 100 to 125 tons per day on a large decker. There- 
fore, one third the number of screens, and approximately 
two thirds the number of deckers would be needed to do this 
job if screening efficiency could be attained at a high consist- 
ency. 

With the expansion of the Great Northern Paper Co. at 
East Millinocket, the use of the selectifier on paper ma- 
chines proved successful and the possibility of this type of 
screen for high consistency in the pulp mill was seen. An 
agreement was made with the Black-Clawson Co. in 1955 
to install a 24-in. screen on a trial basis in the groundwood 
mill. This small screen was operated for a period of nine 
months under various conditions to see whether this whole 
idea was feasible. On the basis of these preliminary tests, a 
larger screen of the same type, being 36-in. in diameter, de- 
veloped by the Shartle Division, was then installed in a more 
permanent setup in the screen room (see Fig. 1). Various 
piping arrangements were made so that either our chemi- 
groundwood stock or the regular groundwood stock could be 
screened and measured and deckered all in its own system. 
This production size 36-P selectifier was designed with an ini- 
tial rating of 100 tons per day capacity. Its installation in 
our screen room demanded that it be operated on a production 
basis, therefore, all the pulp screened by it would go to the 
paper machines. Our operating personnel had to learn its op- 
eration and how to handle it under all conditions. 


INSTALLATION 


The 36-P screen, being of the pressure type, must be kept 
full at all times. Therefore, a separate pump was provided to 
keep a positive head on the screen and to minimize the normal 
pressure variations arising from the bull screen chest. A 75 
hp. motor was belted to the drive so that various operating 
speeds could be studied. The 36-P screen is essentially the 
same as the 24-P selectifier screen, only larger. The major 
changes in construction are a convolute spiral inlet and reject 
spout to aid in putting the stock in circular motion (see Fig. 2). 
The screen plate is 36 in. in diameter by 42 in. long. The 
rotor has three impeller blades of the air-foil design to keep the 
screen plate clean. The cover is of a new locking ring type 
construction and permits easy removal for inspection, cleaning 
and impeller clearance adjustment. A suitable air bleed is 
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provided by a 11/,-in. pipe fitting at the top of the screen. The 
cover has a slight dome shape to it so that any air build-up in 
the screen will rise to this portion and can be bled off. It is 
very important to periodically check the screen for air loading 
as this will cut the capacity down considerably and then when 
the stock flow is resumed in this area, a plugging action may 
occur. Inlet stock to the screen was directly from the bull- 
sereen chest. Jonsson bull-screens with 3/,.-in. holes are used. 
From experiments on the smaller screens, it was found that a 
continuous bleed of rejects is essential for clean accepted pulp. 
A DeZurik double V-port valve is used to constantly bleed the 
rejects. When operating at low production rates of 50-60 
tons per day, the rejects valve would be throttled down con- 
siderably to give the required 10% rejects. With this small 
open area in the V-port valve, slivers would slowly build up 
and plug the opening. To alleviate the plugging action, a 
Black-Clawson timer was installed and an air operator put on 
the reject valve. This would automatically open the valve 
wide to purge it, then close down to its original setting on a 
one-minute cycle. In the big screen we were able to go to a 
hand-operated, double V-port valve, to control reject flow 
when the screen operated at 180 tons per day production and 
10 lb. pressure in the screen. The open area of the reject valve 
was approximately 1'/,sq. in. which was sufficient to pass any 
of the rejects which would be accumulated in this screen. 

When high consistency screening was first begun on the 36- 
P screen, we experienced excessive plate breakage. Various 
types of punched plates were supplied by the manufacturer 
but all failed after comparatively short runs. Apparently 
great forces are set up in the screen by the action of the bars, 
so an entirely new approach to the screen by the action of the 
bars, so an entirely new approach to screen fabrication had to 
be taken. The result was a centrifugally cast screen plate, 
3/s-in. thick. This was drilled to 0.50 or 0.62 in. and then 
counter-drilled with a 0.090-in. clearance hole from the out- 
side. 


CONTROL TESTING 


The methods of testing for the control of this screen were 
made very elaborate since this is a trial installation. A series 
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Fig. 1 


of pressure taps were installed on the screen with water purg- 
ing to keep them clear. A manometer was set across the inlet 
and outlet to give the actual differential pressure across the 
screen plate. Indicating pressure gages are also on the inlet 
and outlet sides along with inlet pressure recorder and differ- 
ential pressure recorder. An orifice plate flowmeter in the ac- 
cepted line measures the accepted flow and records it on a con- 
tinuous chart. The amount of rejects are measured by volu- 
metric rise in a tile trough. A separate pump feeds this 
screen so that its discharge may be throttled, thereby controll- 
ing the pressure in the screen. A set of tramp metal traps 
were installed in the inlet piping to evaluate their effectiveness 
in removing metal that would otherwise damage the plate. 
Control of the inlet stock consistency to the screen during pro- 
duction runs was based on frequent sample tests. A white 
water dilution line in the inlet allowed the operator to main- 
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tain his consistency. Approximately three times a shift the 
accepted stock was viewed on a blue glass to catch any plate 
breakage or other reasons for slivers getting by the plate. In 
our special testing program, a run of samples would be obtained 
from the inlet, the accepted, and the reject stock. Inspection 
handsheets, fiber classification, and consistency data were ob- 
tained on these stocks. The following data were recorded at 
the same time: accepted flow, rejects flow, motor amperage, 
inlet pressure, and differential pressure across the screen plate 
(see Table I). We found that the most significant tests were 
the fiber classification retained on the 14-mesh and the hand- 
sheets for visual inspection. Since it was run as a production 
model, however, operation of the paper machines was the final 
deciding factor. The actual operation of the screen is a very 
simple matter. Our operators were easily trained to its vari- 
ables and we had no difficulty in running the screen continu- 
ously. This pressure type of screen was found to take nor- 
mal variations coming from the bull screen chest without ad- 
versely affecting the quality of stock in the accepted line. 


VARIABLES 


In attempting to find the maximum production under cer- 
tain machine setups, it was obvious that the differential press- 
ure across the screen plate determined the production in tons 
per day. At inlet consistencies of 1.5%, if the differential 
pressure rose above 2 or 3 lb. pressure, the accepted stock 
quality diminished rapidly. We installed an alarm on the 
differential mercury manometer to sound at 3 lb. differential 
pressure so that the operator could tell when conditions were 
arising that would lead to poor quality accepted stock. This 
worked out very well and in a permanent installation could 
lead to an automatic control valve on the discharge side, such 
as a butterfly valve, operated by differential pressure. The 
size of the screen plate was changed a number of different 
times to determine the effect on paper quality, and produc- 
tion rates. On the 0.062-in. perforated plate, good running 
conditions were obtained at 180 tons a day at 1.50% consis- 
tency. Differential pressure could be maintained at 2 lb., and 
a normal swing in consistency taken without any adverse 
affects in accepted quality. With the smaller screen plate of 
0.050-in. perforations, production was found to decrease to ap- 
proximately 80 tons per day to maintain a low differential 
pressure, and additional study is needed to get quality accepted 
fiber. Going from the 0.062 plate to the 0.050-in. plate was a 
60% reduction in open area. In studying the effects of con- 
sistency, complete runs were made from 0.5 all the way up to 
2% consistency on the inlet side. The smaller hole plate re- 
sisted the higher consistencies since the hydraulic rate was 
changed considerably. At 2%, a plugging action was obvious 
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and the screen could not be operated on continuous duty at 
this consistency. Variations in consistency during operation 
would cover a range of 0.80 to 1.70% for periods of 1 hr. with 
no plugging action. Screening the bull screen stock at the low 
consistencies of 0.5 to 1% on the inlet basis proved to give 
poor accepted stock because the rejects were washed through 
the plate. For this reason we set consistency specifications of 
1.3 to 1.6% for the operators to maintain. Various rates of 
rejects flow were tried and we settled on 10% as being the op- 
timum conditions for this screen running at this consistency. 
Below 7% rejects on the inlet basis would force slivers through 
the screen and would not be acceptable pulp. Above 10% too 
much accepted stock was being passed out the reject pipe. In 
an effort to reduce the amount of accepted stock in the rejects, 
a l-in. fresh water line was added at the discharge of the 
screen right into the reject spout. This washing effect tended 
to wash the acceptable stock back into the screen again and 
proved very successful. The amount of water amounted to 
approximately 100 g.p.m. and changed the reject consistency 
slightly. Another variable that was worked from one extreme 
to the other was the speed of the impeller. This would mean 
that the swipes per minute per hole of the screen were in- 
creased and their effect studied. When higher consistency 
screening was done, the increase in impeller speed gave better 
accepted pulp. The clearance between the airfoil bar and the 
plate was found to be quite critical. With a clearance of 


Table I. Operating Data 


Screen=pl ates perionabl Ola ser eerie ares ene 0.062 in. 
Hubrspeed Saree eats kein Sewer ee eer 300 r.p.m. 
lmpellericlearances nes nour cite ene eee 0.055 in. 
Stock Sse ee ero a Groundwood bull-sereened stock, 155°F. 
Inlet Accepted Rejected 
Flow g.p.m. 2318 2150 168 
Consistency (0.d.) LEB WIS BOY 
Tons per day 204 183 21 
Freeness—Canadian Standard x 105 238 
Rejectsonunletibasisnes aon c+ ce epee eee 10.3% 
Horsepower—instantaneousi-e 6 +n i nent ine) orate 59 
Inletapressure trast shes cal os ole ree ee ene tener, 18.5 p.s.1. 
Differential pressure across screen plate...............2.5 p.s.1. 
Deckered stock consistency (0.d.) (couched stock)....... 8.60% 
Deckered stock consistency (0.d.) (sluiced from couch nb, 
NE ER Tee er te a, Wa A Ieee ey RIE lec nthe 3.00% 
Deckeredistocksneeness' sentient y een errant eee 96 
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3 X 10~*in. at the high spot on the plate, slivers were found to 
build up on the leading edge between the plate and the bar. 
This could be detected by the motor load slowly increasing 
during the operation of the screen. Moving the bars out to 
5 & 1072 in. clearance established optimum running condi- 


tions. The further out that the bar is moved the less pulsing _ 


action is received from the airfoil and less cleaning is therefore 
obtained of the perforated hole with each pass of the impeller. 

The dewaterizing effect of the plate is noted by the differ- 
ence in inlet consistency and rejects consistency. The first 
runs on the screen were made with a 16-gage punched plate. 
The dewaterizing effect was found to be very high with this 
thin plate. Feeding 1!/.% on the inlet side of the screen gave 
upwards of 2'/2 to 8% consistency on the rejects. The de- 
waterizing effect of the 3/s-in. thick plate was far less than with 
the 16-gage punched plate. The effects on pulp quality were 
interesting. The thick plate tended to pass long thin fiber 
bundles. Perhaps the pipe effect of the long hole had some- 
thing to do with this observation. It was noted that the 
amount of short waste in the accepted stock was reduced 
using the heavier type screen plate. 


HIGH CONSISTENCY DECKER OPERATION 


The operation of a valveless type decker, 111/2 by 20 ft., 
taking 1.5% consistency in the vat is slightly different than 
operating at low consistencies. Since the water rate of a 
decker is fixed for best operation, we found it advisable to 
start up the decker on thin stock and slowly bleed in the heavy 
stock until a good mat was formed and then thin stock could 
be cut down and eliminated to maintain the thick mat on 
the decker. A very heavy mat was obtained on the cylin- 
der when operating at 200 tons per day (see Figs. 3 and 4), and 
the pressure of the couch roll was cut down from 5 to 1 lb. A 
large roll of stock accumulated at the nip of the couch and 
worked its way out to the ends of the couch roll. Special de- 
flector pans were put on the ends to divert this stock (which 
came off at about 3 to 31/:% consistency) into the stock chest. 
Deckered stock off the couch roll came off at approximately 7 
to 8!/.% consistency which was the same as that experienced 
off the low consistency operated deckers. Speed control on a 
decker is a definite advantage in handling high consistency 
stock. The effect of less entrained air in the pulp helped ap- 
preciably in forming and carrying over a good thick sheet on 
the decker cylinder and the high groundwood stock tempera- 
ture of 152°F. also helped in drainage. 


CONCLUSIONS 


We are still experimenting with high consistency screening 
and have before us a program of variables to be worked out. 
However, on the basis of the tests we find that there is a great 
deal of hope for high consistency screening on a continuous 
production basis. The chemigroundwood pulp screened very 
nicely at upwards of 220 tons per day with no operational 
difficulties encountered. Groundwood screening at 180 tons 
per day seems to be entirely feasible for newsprint paper. On 
a decker that is normally rated at 125 tons per day, we have 
been able to operate at 200 tons per day without any difficulty. 
Because of its high production, the horsepower requirements 
per ton are extremely low in this type of operation. We feel 
that additional work is needed to reduce the amount of ac- 
cepted fiber in the rejects. This is one of the main drawbacks 
which we face at the present time. The passage of long thin 
fiber bundles through the screen plate also presents a problem. 

Screening efficiency has not been so good as with our present 
type of screen and this makes the paper machine screens work 
harder. 

It has been shown, in agreement with current thinking 
that the smaller screen plate hole does not necessarily give 
cleaner pulp. The hydraulic rate of the screen plus inlet con- 


sistency as well as per cent rejects all contribute to the end 
results. 


ee ee 


INDEX TO ADVERTISERS 


a Oa 


Aetna Standard Eng. Co., Plastics Div. (Blaw Knox Co.) 
AlreReduction Chemical ©o...............s.0... 4.) 4th Cover 
So OERENIEL ICG Uae OF See ine le aaa ae 26 A 


National Aniline Div. 
Nitrogen Div. 
SCMETOO VA VAIL V Ament eer eerste Pe WE cee seen See 71A 


Allis-Chalmers Mfg. Co. 

Aluminium Limited Sales, Inc. 

Amerace Corp. (Am. Hard Rubber Co. Div.) 

Amercoat Corp. 

American Bitumels Co. 

American Brass Co. 

American Cyanamid Co. (Calcofluor) 

American Cyanamuid Co. (Dyestuff Dept.) 

American Cyanamid Co. (Organic Chemical) 

American Cyanamid Co. (Paper Chemicals Dept.).........63 A 
American Cyanamid Co. (Pigments Dept.)............... 87 A 
American Defibrator Co. 

American Hard Rubber Co. 

American Key Products, Inc. 

American Marietta 

Amenricanveaperbulp.Congin@s. ase sci ede) an SOA 
American Potash & Chemical Corp. 

American S F Products 

Anheuser-Busch, Inc. (Corn Products Div.) 

Ansul Chemical Co. 

Antara Chemicals 

Appleton Machine Co. 

Np plevome Wile: WiOlks a LNC isch aa te yc Wa elbow d sobs ence ee 56 A 
END Pletorm/OOLETIMVUIIS Marts coe nen attach: 61 A 
Arabol Mfg. Co., The 

Armstrong Machine Co. 

Arnold, Hoffman & Co., Inc. 

Asten-Hill Mfg. Co. 

PAM lornuiepeve lining? © Obs mueignA ce, seis ac ee Wane aetepea ee 59 A 


Babcock & Wilcox (Boiler Div.) 

Babcock & Wilcox Co. (Tubular Products Div.) 

Bailey Meter Co. 

Baltimore & Ohio R. R. (Freight Dept.) 

[Baers ROS OMe Rene Merete eno wins Sn A ate pan Eee onc 23 
B & B (Lodding Eng. Corp.) 

Becco Chemical Div. (Food Machy. & Chem. Corp.) 

Beckman Instruments, Inc. 


Beloitelronm Orksammrercrees hy.cn users oe arta cra ae 37 A, 38 A 
Bensing Bros. & Deeney 

Siecle Tac Mini ey ©O some area tek ata onc dlte site wena es cone a 4A 
leach Ola wsOnn@ Ones: veep niie Sse aeestc eats. keene hans 49 A 
Blaw Knox (Buflovak Div.) 

Relion.@s Stang, ihe, diolmay \WGs 205 su08 cose cdo lia 2nd Cover 


Borden Co., The (Chem. Div.) (Polyco-Monomers) 
Borden Co., The (Coatings & Adhesives) 

Brandon Sales, Inc. 

Bristol Company 

Brooks Rotameter Co. 

Brown Co. 

Buckeye Cellulose Corp. 

Buckman Laboratories, Inc. 

Bulkey, Dunton Pulp Co. 

Bunge Pulp & Paper Co. 

umHOLATYS Olin INC so de cited ee a.dltio ne Rewer Ouadas See aiaie borne 95 A 


Chilpiole Whe Clips i ssGascudsoo aceon oceomoy coucHmouewer 72 A 
Cady & Co., E. J. 

Calgon Co. (Div. Hagan Chem. Controls, Inc.) 

Cambridge Instruments Co. 

Cameron Machine Co. 

Canadian Ingersoll Rand Co., Ltd. 

Carborundum Company, The 


Carpenter Steel Co. (Alloy Tube Div.) 
Carthage Machine Co. 
Castle & Overton 


CacalineCOrp et tere eee tc eet die wink nee kus RO 43 A 
Celgar Ltd. 

Cellulose Sales Co., Inc. 

Centralisoyai@on(@hemuncyalDiv.) saree mene eee 1A 
Chain Belt Co: 

hemi pul pyerocessy lin Coase t testi etna inane aan 147A 


Cheney Bigelow Wire Works 

Chicago Bridge & Iron Co. 

Chromium Corp. of America 

Ciba Company, Inc. 

Cities Service Oil Co. 

Clark-Aiken Co., The 

Cleary Corp., W. A. 

Cleveland Crane & Eng. (Tramrail Div.) 
Clinton Corn Processing Co. 
Columbia-Southern Chemical Corp. 
Combustionsingineering sincere ee eee nee: 36 A 
Commercial Solvents Corp. 

Corn Products Sales Co. 

Corning Glass Works (Plant Equipment) 
Crawford Fitting Co. 

Crosby Chemicals, Inc. 

Crucible Steel Co. of America 

Curtiss Wright 

Custom Scientific Instruments, Inc 


Darling & Cosons heen coe tee gerne ne Vy ee nate anys Oa 67 A 
Dennison Mfg. Co. 

DeZurik Corp. 

Diamond Alkali Co. 

Diamond Power Specialty Corp. 

Dicalite Div., (Great Makes Carbon Co.) 

Dixon Chemical & Research Corp. 

Dominion Eng. Co., Ltd. 

Dorr-Olivers Inc aaa ee ee ae nee 64 A,65 A 
Dow Chemical Co. 

Dow Chemical Co. (Matex) 

Dowell, Inc. 

Draper Bros. Co. 

Dravo Corp. 

du Pont de Nemours & Co., Inc., E. I. (Dyestuffs) 

du Pont de Nemours & Co., Inc., E. I. (Electrochemicals ) 

du Pont de Nemours & Co., Inc., E. I. (Grassell) 

du Pont de Nemours & Co., Inc., E. I. (Pigments) 

du Pont de Nemours & Co., Inc., E. I. (Ind. & Biochem.) 


Earl Paint Co. 

Hasti@hicacoiMachme vl ooliCorn .acemce on cee 15A 
Eastwood-Neally Corp. 

Eaton Mfg. Co. (Dyanamatic Div.) 

Ebasco Services, Inc. 

Hand, Co. iM ranks Wire cece stent ete eer eet 20 A 
Electric Controller & Mfg. Co. (Div. Square D Co.)....... 25 A 
Electric Eye Equipment Co. 

Electric Machinery Mfg. Co. 

Electric Reduction Sales Co., Ltd. 

Electric Steel Foundry Co. 

Electro Metallurgical Co., Div. (Union Carbide Corp.) 

Elliott Corp. 

Endura Coro. 

Tipie Uncianeteins cp tatnides tee RCAC Een ae Aa ae 95 A 


HabriaVialve.ComoleAmericam ree ret eee e 252 A 
Farrel-Birmingham Co. 

Federal Machy. & Mfg. Co., Ltd. 

Felker Bros. Mfg. Co. 

ierguson Cow Lhe Es 1 wat. 25 eee Era bcr 256 A 
Fischer & Porter, Inc. 

Fitzgibbon Boiler Co. 


Please mention Yappi when writing to Advertisers 


Tappi January 1960 Vol. 43, No. 1 


253 A 


a 


INDEX TO ADVERTISERS 


Fosfatbolaget 
Foxboro Co. 
Freeport Sulphur Co. 
Fuller Co. 


Gardner Laboratory, Inc. 

Geigy Chemical Co., Inc. 

General Chemical Co. (Allied Chemical Corp.) 
General Dyestuff Co. (General Aniline & Film Corp.) 
General Electric Co. 

General Filter Co. 


GeneraleMiuills slnceese. secede ca hee etek eee ee 140 A 
General Tire & Rubber Co. (Chemicalel) iv) see eae 79 A 
Georgia Kaolin Co. 

GilbertryAssociates win ct. maaan et eer een een ce 256 A 
Gilbert & Nash Div. (Appleton Machine Co.) 

Glidden Co., The (Chemicals-Pigments-Metals Div.)...... 55 A 
Goodyear Tire & Rubber Comsincs(Chemm@D iv) eee 9A 


Goslin-Birmingham Mfg. Co., Inc. 

Gottesman & Co. 

Gouldsthumipsiilncste cecseeee eke ee aetna eee eee ee 29 A 
Grace & Co., W. R. 

Graver Tank & Mfg. Co., Inc. 

Gurley, W. & L. E. 


Hagen Chemicals & Controls, Inc. (Calgon Co. Div.) 
Hanchett Mfg. Co. 

Hansborg & Co. 

Hart Products Corp. 

Hauser-Stander Tank Co. 

Heppenstall Company 

Hercules Powder Co. 


leloamnmy Wiemann (COs. sacconcacoasaspoonngsasneo 70 A 
Hillside Laboratory 

lekonal as Asoronest, dion Cpo55a8gseeueseaeedouuuag bane 256 A 
Hodag Chemical Corp. 

rrolvokerViachinet@ ogee ser ris ne re eee eee 182 A 


Hooker Chemical Corp. 

Houghton «& Co., E. F. 

Howard Publishing Co. 

Huber Corp., J. M. (Ind. Products Viv.) 
Hubinger Co., The 

Huffman-Wolfe, Southern Co., The 
Huntington Rubber Mills, Inc. 

Husky Products, Inc. 

Huyck Felt Co. 

Hygrotester, Inc. 


Improved Machinery, Inc. 
Industrial Nucleonics Corp. 


IndustrialiShred der Cutter Cone teen eae 149 A 
Infileo, Inc. 
Ingersoll-Rand Cons. cees sy rst ere ee ea ee eee 29 A 


Inglis Co., Ltd., John 

Instron Manufacturing Co. 

Instrument Development Laboratories, Inc............... 58 A 
Imta-hovomMachinel@. oom lin carey mer ner er ne 81 A 
Interchemical Corp. 

International Nickel Co., Inc. 

International Paper Co. (Bagpak Div.) 


Jagenbergew erkerAy/ Gian: 5... < Sh eee tae at eee 86 A 
Jefferson Chemical Co. 

Jefferson Lake Sulphur Co. 

Jeffrey Mfg. Co. 

Jenssen CO MiTiCym Cr MD Nac t.s lod ince ee aes A ee eee 256 A 
Johns-Manville Corp. (Celite) 

Johns-Manville Corp. (Transite) 


Afolavasrorn rekOloyy, 10avo,, Kaba ISE.. coon boecooe sou enc gvacses 256 A 
Johnson Corp., The’ 

Jones Corp., EB. Di. eos phe oe eee 13 A 
Kalle, AB 

Keleo (Cor, Thes:.h 2. :ets 2 ee 53 A 
Keratine 


Kinetic Dispersion Corp. 

Knox Woolen Co. 

Koppers Co., Inc. (Ind. Gas Cleaning) 
Koppers Coo ae (Plastics Div.) 
KVP Co., 


LaMotte Chem. Products Co. 
Langston Co., Samuel M. 
Lauhoff Grain Co. 

Lawrence Pumps, Inc. 
Lawson Co., The 

Levey Co., Inc., Frederick II 
Lindsay Wire Weaving Co. 
Link-Belt Co. A 
Lockwood’Greene, Emgineers. >. 9.3.2) ere 256A ff 
Lodding Engineering Corp. 
L. O. F. Glass Fibers Co. 
Lammius Co., The... 055 2s aa fa oa oc ee 
Lunkenheimer Co., The 2\5 
Lyon Machinery Builders 


Magnus Chemical Co., Ine. : 
Magnus Metal Corp. H 
Main, Ine.; Chas. Dic saa 5.0c000h eer eee 256 A - 
Mallory-Sharon Metal Corp. 

Manchester Machine Co. 

Manhattan Rubber Div. 

Mason, Neilan Regulator Co. 

Mead Pulp Sales, Inc. 

Meincke & Sons, Inc., A. M. 

Merritt-Chapman & Scott Corp. 

Metal & Thermit Corp. 

Metalsalts Corp. (Metasol Div.) 

Minerals & Chemicals Corp. of America (Edgar Div.) 
Minneapolis-Honeywell Regulator Co. 

Mississippi Lime Co. 

Mixing Equipment © ots inchs seinen eee 7h TaN 
Monsanto!@hemicaliCon(Blastics) Diva)s= 4. 2 eee 27A 
Moore & Munger 

Moore & White Co., The 

Morden Machines Co. 

Moringstar-Paisley, Inc. 

Mount Hope Machinery Co. 

Mount Vernon Mills Inc. (Turner-Halsey Co.)............ 45 A 
Murray Manufacturing Co., D 


Nalco: Chemical: Cos.2..3-n.h tee eee 51 A 
Nash Hngineering!@o..5. 0s. conse 384A 
National Aniline Div. (Allied Chemical Corp.) 

National Forge & Ordnance Co. 

National Starch & Chem. Corp. 

Nerofilm Div. (Great Lakes Carbon Co.) 

Neville Chemical Co. 

New England Lime Co. 

New Jersey Zine Con: cess tose... Ee ee 91 A 
Newport News Shipbuilding Co. 

Nichols Engineering & Research Corp. 

Noble and Wood Machine Co. 

Nooter Corp. 

Nopco' Chemical Cocs-c..- 9.402 elena ee ite tee 10 A 
Norton Company 


O’ Donoghue & Co., Roderick 
Ohio Blow Pipe Co. 


Please mention Tappi when writing to Advertisers 


254 A 


Vol. 43, No.1 January 1960 Tappi 


ee 


INDEX TO ADVERTISERS 


Bae Aveo Co. 

in-Mathieson Chemical Corp. (Industrial Chem. Div.).. . 

Orr Felt & Blanket Co., The ot a a PaG ae ay 
Owens Corning Fiberglas Corp. 


Paper & Paper Products 

Pa DeiGed Ulpebestingoloabit ses. fale ders) WLS Pe. nu. 256 A 
Paper Mills News 

Parsons & Whittemore Inc. 

Patton Mfg. Co., Inc. 

Peabody Engineering Co. 

LSINTS ce NUN DCG Ca 31 A 
Pennsylvania Industrial Chem. Corp. 

Pennsalt Chemicals Corp. ; 

Perkins & Sons, Inc., B. F. 

Pfaudler Co., Div (Pfaudler-Permutit, Inc.).............. 84 A 
icici ohulizpemren gems oe eet oe PR 256 A 
Philadelphia Quartz Co. 

Photovolt Corp. 

Post Machinery Co. 

Prior Chemical Corp. 

Pritchard & Co., J. F. 

Pusey & Jones Corp. 

Pyroxylin Products, Inc. 


Raybestos-Manhattan, Inc. 

Rayonier, Inc. 

Red Jacket Co., Inc. 

Red-Ray Mfg. Co., Inc. 

Reichhold Chemicals, Inc. 

Reliance Electric & Engineering Co................. 82 A, 83 A 
Republic Flow Meter Co. 

Research-Cottrell, Inc. 

Rhoads & Sons, J. E. 

Rhodia, Inc. (Alamask Div.) 

RWS: IBV eye Blove Os 2 oa eon aly Gd scene time cko en aceine en Oe aioe 8A 
Riegel Paper Corp. 

Riley Stoker Co. 

TRoo ome: Ibnsienuanveme (Oona sss oes acne aestanose Beco usb ee 60 A 
Rohmectaas) Con (Resinous Dive)... a0-s 5040.52.08 eee 19 A 
Roots-Connersville Blower Diy. (Dresser Industries) 

Rosenblad Corp. 

Ross Engineering Co., J. O. 

Ross Midwest Fulton Corp. 

Rust Engineering Co. 


Sandoz Chemical Co. 

Sandusky Foundry & Machines Co. 

Sanyal lelrongcebsrass, WOKS ehesgqcr coe eee 2 a 60 A 
Scapa Dryers, Inc. 

Scott Testers, Inc. 

Semet-Solvay Div. (Allied Chemical Corp.)...............71 A 
Shawinigan Resins Corp. 

Sheffield Corp., The (Bendix Aviation Corp.) 

Shell Chemical Corp. | 

SiilemaabenninhotenkC©osree eee eres aoe 14A 
Simmonds Saw «& Steel Corp. 

Simons Worden White Co. 

Simplex Wire & Cable Co. 

Sinclair Co. 

Sinclair & Valentine Co. 

Sasi ClO sn dlp 1Bkic, ote:2. 016) olen he Bineenutia PE ARR Goa o ceared Aemettirn ASRe 256 A 
SKF Industries, Inc. 

Smidth & Co., F. L. 

Smith Corp., A. O. 

Socony-Mobile Oil Co. 

Southern Clays, Inc. ; 

Southern Pulp & Paper Manufacturer (magazine)......... 806A 
Southworth Machine Co. 

Spencer Chemical Co. 


SoKOUs, Wvelohave’s Cla, Wis. .6.n0oscecvensagccaeanennes 62 A 
Square Ds Cove ayaa eee et pee enh 1, aes oe 25 A 
S & 8 Corrugated Machinery Co. 

SHE ON ME (Olay Whe IM awa aks nite es ean Gd ol eee ae 21A 
Stebbins Engineering & Mfg. Co.......................-. 88 A 


Stein, Hall & Co., Inc. 

Stevens, Inc., Charles R. 
StickeliSteam\Specialtiess © onesie a enn 95 A 
St. Lawrence Starch Co. 

St. Regis Paper Co. 

Stone & Webster Engineering Corp. 
Stowe-Woodward, Inc. 

Sumner Chem. Co. 

Sunday & Associates, George M. 
Swenson Evaporator Co. 

Swift Co., George W., Jr. 


Managexa@hemucala@ onsen en ae ee 39 A 
Taylorelnstriiments: © 0s aneeenee ne eee a aeeaee 3rd Cover 
Taylor Wharton Co. (Div. Harsco Corp.) 

Mennessee COrp: sins 8s 5 shone oe 18 A 
Mhestings\lachines-sin chair aan aneanena yanrne enae 50. A 
exas Gulissulp huis ©o ssn veeme ss cere ener eer 33JA 
Thiele Kaolin Co. 

hwing=Albert: instrument Comenee erin nine nee 147A 
Tidewater Construction Corp. 

fidland Machine!Core ace tree tee ee ee 93 A 
Eitaniumebicme nts Coss een ee ene ene een 28 A 


Torrington Co., The (Bantam Bearing Div.) 
Traylor Engineering & Manufacturing Co. 
Tyler Co., W.S. 


Union Screen Plate Co. of Canada 

Union Starch & Refining Co. 

United Eng. & F’dry Co. 

United Nations 

United States Movidyn Corp. 

U.S. Industrial Chemicals Co. (Div. Nat’] Distillers Chem. 
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UneSsStoneware: C Osmensetnce ter ae eae ee ere ee 11 A 


Valley Iron Works Co. 


Vanderbilt Comics ine: ener rte Rian tre hes ct rane 17A 
Van der Korput 
Winelandy@hemuncals © oceans ieee eel yen eee 2A 


Virginia Smelting Co. 


Waldron-Hartig Div. (Midland-Ross Corp.)......... UB IN, HS AN 
Wallace: cauDiem~ants incorporate dealin enema 54 A 
WeallersteinuCos, laiceer eave ee car eee ne er ee 12A 


Wallingford Steel Co., The 
Walworth Co. 

Waterbury & Sons Co., H. 
West End Chemical Co. (Div. Stauffer Chemical Co.)...... 66 A 
Western Precipitation Corp. 

Westinghouse Electric Co. 

Westvaco Chlor-Alkali Div. (Food Machy. & Chem. Co.)..41 A 
Weyerhaeuser Co. 

Wheeler Mfg. Co., C. H. 

Wica Chemicals Co. 

Wiegand Co., Edwin L. 

Williams Apparatus Co., Inc. 

Wisconsin Wire Works 

Witco Chemicals Co. 

Wolverine Equipment Co. 

Wyandotte Chemical Corp............. 
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GUIDE TO PROFESSIONAL SERVICES 


wa ee ee ee 


THE H. K. FERGUSON COMPANY 


A Subsidiary of Morrison-Knudson Company, Inc. 
Engineering-Design - Construction - Installation 
- Plant Start-Up 
PULP & PAPER MILLS — CHEMICAL PLANTS — POWER 


PLANTS — LABORATORIES — ATOMIC ENERGY PLANTS 
Main Office: Cleveland, Ohic 
Other Offices: New York e San Francisco ® London e Paris 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


e Generation, Distribution and Application of Steam and 
Electric Power e Waste Treatment e Water and Sanitary 
Facilities e Studies and Reports e Plans and Specifications 
e Supervision of Construction 


New York, N. Y. Reading, Pa. Washington, D. C. 


Complete professional engineering services 
for the pulp and paper industry 


JOHN G. HOAD & ASSOCIATES, INC. 


Consulting Engineers 
YPSILANTI, MICHIGAN 


G. D. JENSSEN CO., INC. 


4914 Maple St., P.O. Box 366, Massena, N. Y. 


SULPHITE MILL ACID PLANTS—SEMICHEMICAL LIQUOR PLANTS 
Sulphur Burning Plants e Jenssen Two Tower Acid Systems e Gas 
Coolers—Surface and Spray Type e Jenssen Pressure Acid Systems e 
Jenssen Auxiliary Process Towers e Recovery Plant—Cocrag Acid 

SOLUBLE BASE ACID PLANTS 
JENSSEN SO: ABSORPTION SYSTEMS 
Sulphurous Acid Preparation for Bleach Plant Application 
West Coast Representative—JAMES BRINKLEY COMPANY 
417—9th Avenue South—Seattle, Wetec: 


ALVIN H. JOHNSON & CO., INC. 


415 LEXINGTON AVENUE NEW YORK 17, N. Y. 
CONSULTING AND DESIGNING ENGINEERS 


Serving the Pulp & Paper 
Industries Since 1929 


Telephone MUrray Hill 7-8764 


LOCKWOOD GREENE, Engineers 


Est, 1832 
Plant Location ® Site Studies @ Paper @ Pulp Mills © 
Mill Expansion © Water ® Waste ® Steam-Electric Power 
and Utilization © Reports @ Appraisals 


New York 17, N. Y. Spartanburg, S.C. Boston 16, Mass. 
41 East 42nd Street Montgomery Bldg. 316 Stuart Street 
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THE LUMMUS COMPANY 


for over half a century 
Engineers and rember 
for Indus 
PULP AND PAPER MILL DIVISION 
design, construction, reports, consultation 


Newark, Houston, Washington, D. C., Montreal, London, Paris, 
The Hague, Madrid 


CHAS. T. MAIN, INC. 
ENGINEERS 


Process Studies, Design, Specifications and Construction Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 


80 Federal Street 129 West Trade Street 
Boston 10, Mass. Charlotte, N. C. 


RODERICK O’DONOGHUE & COMPANY 


CONSULTING ENGINEERS TO THE 
PULP AND PAPER INDUSTRY 


IMPROVED PROCESSES—DESIGNS—REPORTS 
420 Lexington Ave. New York 17, N. Y. 


PAPER AND PULP TESTING LABORATORIES 


118 East 28 Street 
New York 16, WN. Y. 


Certified Pulp Testers William Landes, B.S., Pulp and Paper 


PFEIFER & SHULTZ...Engineers 


Steam Power Plant Specialists 
@ Mills and Industrial Buildings 
® Reports 
® Plans and Specifications 
® Supervision of Construction 
Wesley Temple Bldg. Minneapolis 3, Minn. 


J. E. SIRRINE CO. Engineers 


Greenville, S. C. 
Est. 1902 


Paper ® Pulp Mills © Waste Disposal @ Textile Mills e 
Appraisals © Water Plans @ Steam Utilization @ Steam Power 
Plant @ Hydro-Electric @ Reports 
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Taylor ANNOUNCES THE 


TRANSCOPE 


INDICATOR 


Where recording function is not required, the 90K Indicator 
incorporates all other features of famed 90] Recorder. 


The new 90K Series pneumatic 

Dial Indicator brings you TRAN- 

SCOPE efficiency ... with the initial 

economy of process variable indica- 

tion only. It can be quickly inter- 

changed with the TRANSCOPE Re- 

corder, thanks to plug-in connec- 

tions. 90K features include: 

® Color-coded target-type pointers 
against full 10’ scale—for excep- 
tionally easy reading. 

© Powerful ““Servomatic’” powered 
pointers—assure precisely accu- 
rate pointer positioning. 

@ Front-of-panel control response 
settings give results at a glance. 


*Reg. U.S. Pat. Off. 


eSame standardized components 
as in the 90J Recorder—minimum 
parts inventory necessary. 

eIn a control station, continuous 
indication of set, process and 
valve pressure. 

Optional features include: indication 

of a second variable on a separate 

dial; Cascade switch for pneumatic 

set control; electric or pneumatic 

process alarms. 

For full details, call your Taylor 

Field Engineer, or write for Catalog 

98347. Taylor Instrument Com- 

panies, Rochester 1, New York, or 

Toronto, Ontario. 


Front of Panel Adjustments. Gain, Reset 
and Pre-Act* response adjustments can be 
changed where you see the results while 
making the change. 


Servo-operated Pointers are positioned 
with 150 times greater power than with 
conventional bellows, which also permits 
one or two high-low process alarms — 
electric or pneumatic. 


PLUG-IN Connections. The main slide, in- 
cluding indicator and set point transmit- 
ting mechanism, is removed by loosening 
one holding screw. 


ay lor Lnslruments MEAN ACCURACY FIRST 


INDUSTRY'S LARGEST AND MO 


POLYVINYL ALCOHOL PLANT, | 
ON STREAM EARLY IN 19 


From Airco’s 20 million-pound-per-year plant at Calvert City . . . © vimot in nine grades, each tailored to 
meet your needs for processing and formulation e vinot for coatings ... binders... sizing .. . textiles. . . 
paper... emulsions . . . available through Air Reduction Chemical Company. « vinot for adhesives .. ., 
available through Colton Chemical Company, Division of Air Reduction Company, Inc., 1747 Chester: 
Avenue, Cleveland, Ohio. e For technical information on yinot, write today. . 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... 


Air REDUCTION CHEMICAL COMPANY 


® A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 
Represented Internationally by Airco Company International 


